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SPECIFICATION 

TITLE OF THE INVENTION 

5 POINTER PROCESSING APPARATUS, POH TERMINATING 

PROCESS APPARATUS, METHOD OF POH TERMINATING PROCESS AND 
POINTER/POH TERMINATING PROCESS APPARATUS IN SDH 
TRANSMISSION SYSTEM 

10 BACKGROUND OF THE INVENTION 
(1) Field of the Invention 

The present invention relates to a pointer 
processing apparatus, a POH terminating process 
apparatus, a method of POH terminating process and a 

15 pointer/POH terminating process apparatus in an SDH 
transmission system suitable for use in a pointer 
process and a Path-Overhead (POH) terminating process at 
the time of information transmission in a synchronous 
terminal network based on synchronous digital hierarchy 

20 (SDH) standardized by ITU-T (International 

Telecommunication Union-Telecommunication Sector) . 

With high-integrated and low power-consuming 
LSIs (large-scale integrated circuits) of these days, 
the development in a technique of semiconductor devices 

25 has been realizing various system levels of functions in 
one chip of an LSI. It is strongly demanded these years 
to decrease a size and a power consumption of a system 
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(an SDH transmission apparatus) by inventing and 
configuring a hardware structure such that a scale of 
the hardware or a power consumption is decreased as much 
as possible and by equipping more functions on one chip 
5 of an LSI so as to configure the system (the SDH 
transmission system) with a small number of LSIs, 
(2) Description of the Related Art 

(A) Description of an outline of the SDH transmission 
system 

10 SDH has been specified and standardized in order 

to unify interfaces for effectively multiplexing high- 
speed services and existing low-speed services in 
various countries in the world, as well known. In SDH, 
all transfer rates (bit rates) of data that should be 

15 transferred are unified to data transfer rates (155 Mbps 
x n: wherein n = 1, 4, 16, 64) whose basic rate 
(multiplexing unit) is 155 Mbps (155.52 Mbps, to be 
exact) and the data is multiplexed, whereby various data 
including existing low-speed data (lower digital stage 

20 information) can be multiplexed. SDH can thereby 
flexibly cope with new services in the future. 

In concrete, SDH employs a system in which a 
virtual "box" called a virtual container (VC) is 
defined, some pieces of lower digital stage information 

25 are accommodated in the "box" to be made higher digital 
stage information, and these "boxes" are collected and 
accommodated in a larger "box", whereby various pieces 
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of information having different transmission rates are 
finally accommodated in one large "box" and transmitted. 

As shown in FIG. 148, for example, a basic 
multiplexing unit in SDH is called an STM-1 (Synchronous 
5 Transfer Mode Level 1) frame. The STM-1 frame 

accommodates one AU-4 to which an administrative unit 
pointer [AU (Administrative Unit) pointer) used to 
indicate an accommodation position of VC-4 described 
later and synchronize the frequency is added. Further, 

10 a frame of VC-4 accommodates 1 channel of data of 138 

Mbps series called C (Container) -4 or 3 channels of TUG 
(Tributary Unit Group)-3. 

Still further, in the frame of TUG-3 , 1 channel 
of TU (Triburary Unit)-3 (34 Mbps series) or 7 channels 

15 of TUG-2 (6 Mbps series) are multiplexed, and in TUG-2 , 
1 channel of TU-2 or 3 channels of TU-12 are 
multiplexed. The above TU-3 is a frame formed in such a 
manner that a path overhead (POH: transfer destination 
information) is added to a frame of 34 Mbps series 

20 called C-3 to form VC-3 and a TU pointer used to 

indicate an accommodation position and synchronize the 
frequency is added to the VC-3, 

TU-2 is a frame in which a POH is added to a 
frame of C-2 (6 Mbps series) to form VC-2 and a TU 

25 pointer is further added to the VC-2. TU-12 is a frame 
in which a POH is added to C-12 (2 Mbp s series) to fo r m 
VC-12 and a TU pointer is further added to the VC-12. 
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In one frame of an STM-1 signal, a maximum of 3 
channels of TU-3, a maximum of 21 channels of TU-2 or a 
maximum of 63 channels of TU-12 can be multiplexed. 

Now, a frame format of each of the above STM-1, 
5 TU-3, TU-3 and TU-12 will be described. Incidentally, 
the above TU-3, TU-2, TU-12 and the like will be 
hereinafter described simply as TU3, TU2 , TU12 and so 
on. 

(A-l) STM-1 frame format 

10 FIG. 149 is a diagram showing a frame format of 

above STM-1. As shown in FIG. 149, an STM-1 frame has a 
two-dimensional byte array in 9 rows by 270 columns 
(bytes) . Leading 9 rows by 9 columns consist of a 
section overhead (SOH) 231 and an AU (AU4) pointer 232. 

15 The following 9 rows by 261 columns are called a payload 
(SPE: Synchronous Payload Envelope) 233 used to 
accommodate multiplexed information. 

The section overhead 231 consists of various 
operation maintenance information such as Al and A2 

20 bytes indicating a frame synchronization pattern of the 
STM-1 frame, Bl byte used to supervise a code error, 
etc. The AU4 pointer 232 consists of HI bytes (Hl#l- 
Hl#3 bytes), H2 bytes (H2#l-H2#3 bytes) and H3 bytes 
(H3#l— H3#3 bytes) indicating an accommodation position 

25 (a leading address) of VC (VC4: refer to FIG. 150) in 
the payload 232. 

Generally, an actual AU4 pointer value is stored 
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in the above HI bytes (Hl#l byte) and H2 bytes (H2#l 
byte), and a fixed value is stored as concatenation 
pointer (CI: Concatenation Indication) in Hl#2 byte, 
H2#2 byte, Hl#3 byte and H2#3 byte. _ 
5 As shown in FIG. 149, an offset pointer value 

indicating an address of a leading byte of VC4 is such 
defined that the Oth address starts after the H3#3 byte 
and the 782nd address ends before the Hl#l byte, for 
example. Accordingly, if the AU4 pointer value is "0", 

10 it means that a frame phase of STM-1 coincides with that 
of VC4 so that the VC4 is continuously accommodated 
immediately after the H3 bytes (H3#3 byte) . 

If the AU4 pointer value is a value other than 
"0", it means that a frame phase of STM-1 does not 

15 coincide with that of VC4 so that the VC4 is 

accommodated such that a leading byte (Jl byte) of the 
VC4 positions at an address shifted from the Oth address 
by a deviation of the phase as shown in FIG. 150, for 
example. Meanwhile, since an offset pointer value of 

20 AU4 is generally defined every three bytes, a frame 
phase of VC4 changes by 3 bytes if the pointer value 
changes by one. 

The above H3 bytes (H3#1«H3#3 bytes) and 3 bytes 
following the H3 bytes are frequency adjusting bytes 

25 called negative stuff bytes and positive stuff bytes, 
respectively. If a minute difference exists between a 
clock frequency of the transmission frame (STM-1) and a 
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clock frequency of the multiplexed information (VC4) , 
these positive/negative stuff bytes are used (i.e., a 
stuff control is conducted) to adjust the frequency so 
as to absorb a difference in the clock frequency or a 
5 fluctuation in the phase of the transmission frame, 
thereby preventing lack of transferred information. 
(A-2) TU3 frame format 

FIG. 151 is a diagram showing a frame format of 
the above TU3 . As shown in FIG. 151, a TU3 frame is 

10 expressed by a two-dimensional byte array in 9 rows by 
86 columns (bytes) . HI bytes and H2 bytes in the 
leading 9 rows by 1 column are a TU (TU3) pointer used 
to indicate an accommodation position and synchronize a 
frequency of VC (VC3 : refer to FIG. 152) in the payload 

15 233. H3 bytes and 1 byte (an offset pointer value "0") 
following the H3 bytes are negative stuff bytes and 
positive stuff bytes, respectively, used to adjust the 
frequency (frame phase). Meanwhile, a remaining part of 
6 rows by 1 column other than the HI through H3 bytes in 

20 the leading 9 rows by 1 column is fixed stuff bytes 
(Fixed Stuff) . 

As shown in FIG. 151, an offset pointer value 
showing an address of a leading byte of VC3 is such 
defined that the 0th address starts after the H3 byte 

25 and the 764th address ends before the H3 bytes. 

Accordingly, if a TU3 pointer value is "0", it means 
that a frame phase of TU3 coincides with that of VC3 so 
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that the VC3 is continuously accommodated immediately- 
after (the Oth address) the H3 bytes. 

If the TU3 pointer value is a value other than 
"0", it means that a frame phase of TU3 does not 
5 coincide with that of VC3 so that VC3 is successively 
accommodated such that a leading byte (Jl byte) of VC3 
is positioned at an address shifted from the Oth address 
by a deviation of the phase as shown in FIG. 152, for 
example . 

10 In FIG. 152, a part of 9 rows by 1 line 

including Jl byte indicated by a reference numeral 235 
is called a path overhead of VC3 (VC3-P0H) , which is 
given at a point where a path and a defined VC3 path are 
assembled (multiplexing process) , and retained up to a 

15 dimultiplexing point (dimult iplexing process) after 

information is transmitted. A state of code errors and 
the like in the transmitted information can be monitored 
end-to-end by monitoring the VC3-P0H. 

For this, the VC3-P0H 235 has a format 

20 including, in addition to the above Jl byte, B3 byte, C2 
byte, Gl byte, F2 byte, H4 byte and Z3 to Z5 bytes. A 
function of each of the above bytes is as below: 
(1) Jl byte: called a path trace signal, used 
(monitored) to confirm on the receiving side whether a 

25 connection with a transmitting side normally continues 
or not (confirming connection of a path) by repeatedly 
transmitting a signal in a fixed pattern; 
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(2) B3 byte: used to monitor an error in a path, an 
operation result obtained through an operating process 
called BIP(Bip)8, which will be described later, being 
inserted as B3 byte of the next frame; 
5 (3) C2 byte: a byte (a signal label) used to represent 
a mapping configuration of VC3 , at which various 
information such as UNEQ indication indicating that VC3 
does not accommodate a payload, etc, is set, as will be 
described later; 

10 (4) Gl byte: a byte used to show a status of a path, 
used for a function (FEBE) to send back a received 
result of monitoring an error in a path to the 
transmitting side of VC3 and a function of far end 
received failure (FERF) to send back a state of 

15 termination of the path to the transmitting side; 

(5) F2 byte; a byte which can be freely used by a 
network operator in the case of a user channel; 

(6) Z3 to Z5 bytes: bytes internationally reserved as 
spares ; 

20 According to an embodiment of this invention, Jl 

byte, B3 byte, C2 byte and Gl byte among the above bytes 
are monitored (terminated) in a POH terminating process 
which will be described later. 
(A-3) TU2 frame format 

25 FIG. 153 is a diagram showing a frame format of 

the above TU2 . As shown in FIG. 153, a TU2 frame has a 
two-dimensional byte array in" 4 rows by 108 columns 
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(bytes) . VI byte and V2 byte in the leading 4 rows by 1 
column are a TU (TU2) pointer used to indicate an 
accommodation position and synchronize a frequency of 
VC2 (refer to FIG. 154). V3 byte and 1 byte following 
5 the V3 byte (to the right on the sheet) are a negative 
stuff byte and a positive stuff byte, respectively, used 
to adjust the frequency (frame phase). Incidentally, V4 
byte is a byte internationally reserved to be used in 
the future. 

10 As shown in FIG. 153, an offset pointer value 

showing an address of a leading byte of VC2 is such 
defined that the 0th address starts after V2 byte and 
the 427th address ends before V2 byte. Accordingly, if 
a TU2 pointer value is "0", it means that a frame phase 

15 of TU2 coincides with that of the VC2 so that VC2 is 

continuously accommodated immediately after V2 byte (the 
0th address), as well. 

If the TU2 pointer value is a value other than 
"0", it means that a frame phase of TU2 does not 

20 coincide with that of VC2 so that VC2 is accommodated 

such that a leading byte (V5 byte) of VC2 is positioned 
at an address shifted from the 0th address by a 
deviation of the phase as shown in FIG. 154, for 
example. ~ 

25 In FIG. 154, a part of 4 rows by 1 column 

including V5 byte indicated by a reference numeral 236 
is called a path overhead of VC2 (VC2-POH) . By 
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monitoring the VC2-POH 236, it is possible to monitor a 
state of a code error, etc. of transmitted information 
of VC2 end-to-end. 

For this, the VC2-P0H 236 has a format 

5 including, in addition to the above-mentioned V5 byte, 

J2 byte, Z6 byte and Z7 byte. A function of each of the 
above bytes will be described later where a TU12 frame 
format is described since a path overhead of VC12 has 
the same format as the VC2-POH 236. 

10 (A-4) TU12 frame format 

FIG. 155 is a diagram showing a frame format of 
the above TU12. As shown in FIG. 155, a TU12 frame is 
expressed by a two-dimensional byte array in 4 rows by 
36 columns (bytes) . VI byte and V2 byte in the leading 

15 4 rows by 1 column are a TU (TU12) pointer used to 

indicate an accommodation position and synchronize a 
frequency of VC12 (refer to FIG. 156), similarly to the 
above TU2 frame format. V3 byte and 1 byte following 
the V3 byte are a negative stuff byte and a positive 

20 stuff byte, respectively, used to adjust the frequency 

(frame phase) . Incidentally, V4 byte in TU12 is a spare 
byte internationally reserved to be used in the future. 

As shown in FIG. 155, an offset pointer value 
showing an address of~the leading byte of VC12 is such 

25 defined that the 0th address starts after V2 byte and 

the 139th address ends before V2 byte. Accordingly, if 
the TU12 pointer value is "0", it means that a frame 



- 11- 

phase of TU12 coincides with that of VC12 so that the 
VC12 is continuously accommodated immediately after (the 
Oth address) V2 byte. 

If the TU12 pointer value is a value other than 
5 "0", it means that a frame phase of TU12 does not 

coincide with that of VC12 so that VC12 is accommodated 
such that a leading byte (V5 byte) of VC12 is positioned 
at an address shifted from the Oth address by a 
deviation of the phase as shown in FIG. 156, for 

;' 

10 example. 

In FIG. 156, a part of 4 rows by 1 line (column) 
including V5 byte indicated by a reference numeral 237 
is called a path overhead (VC12-P0H) of VC12, which has 
a format including, similarly to VC2-P^DH 236, J2 byte, 
15 Z6 byte and Z7 byte, in addition to the above-mentioned 
V5 byte. A function of each of the above bytes is as 
below: 

(1) V5 byte: a byte used for path-error monitoring on 
VC2 or VC12 through an operating process called BIP2, 

20 which will be d_escribed later, for FEBE used to send 
back to the transmitting side a notification as to 
whether there is received an error obtained through 
BIP2, for mapping configuration representation of 
VC2/VC12 by a signal -label and for a far end received 

25 failure (FERF) of a path of VC2/VC12; namely, functions 
of B3, C2 and Gl bytes included in the above-mentioned 
VC3-POH 235 being assigned in one byte (8 bits) of V5 



- 12- 

byte ; 

(2) J2 byte: a byte used as a path trace signal 
similarly to Jl byte included in the above-mentioned 
VC3-P0H 235, used to confirm connection of a path; 
5 (3) Z6 an Z7 bytes: spare bytes. 

In the embodiment of this invention, V5 byte and 
J2 byte among the above bytes are monitored (terminated) 
in the POH terminating process, which will be described 
later . 

' ^ 10 (A-5) AU4/TU3/TU2/TU12 pointer format 

Pointer bytes of the above pointers 
(AU4/TU3/TU2/TU12 pointers) have the same format as 
shown in FIG. 157, which consists of NDF (New Data Flag) 
bits (N) of 4 bits, SS bits of 2 bits, a pointer value 
15 of 10 bits and a negative stuff byte. 

Next, functions of the above DNF (New Data Flag) 
bits (N) , the SS bits of 2 bits and the 10-bit pointer 
value will be described. 

(1) NDF bits: showing two states below. 
20 . NDF enable ("1001") 

This bit signal is used to immediately change an 
operation pointer value (an active pointer value) to a 
new pointer value. The NDF enable is detected when 3 
bits or more of received pointer value coincide with the 
25 NDF bits "1001". However, if the SS bits described 

later are not an appropriate value, the NDF enable is 
not detected, which leads to an invalid pointer. 



- 13- 

• NDF disable ("0110") 

This bit signal is used to transfer a normal 
pointer value, which also includes increment/decrement 
(I/D) indication described later. If the SS bits are 
5 not an appropriate value, the pointer is made to be an 
invalid pointer. 

If the NDF bits are in a state other than the 
above cases (neither NDF enable nor NDF disable) , the 
pointer is made be an invalid pointer. 
10 (2) SS bits: this bit signal shows a size of VC in 

AU/TU as shown in TABLE 1 below. 

TABLE 1 



15 correspondence between signal size 

and SS bit value 





signal size 


SS bit value 




AU4 


10 


'IKK? 


TU3 


10 


U " 20 


TU2 


00 




TU12 


10 



(3) 10 bit pointer value: this signal shows a leading 
position (an offset pointer value) of VC in AU/TU as a 
25 binary code. This value consists of increment (I) bits 
and decrement (D) bits each of which is of 5 bits. A 
valid range of the pointer value is determined according 
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to each signal size as shown in TABLE 2 below. 



TABLE 2 



10 



correspondence between signal size 
and valid pointer value 



signal size 


SS bit value 


AU4 


0-782 


TU3 


0-764 


TU2 


0-427 


TU12 


0-139 



15 



20 



25 



The increment indication is valid when the 
operation pointer value and an inversion of the I bits 
are 3 bits or more and an inversion of the D bits is 2 
bits or less. When the increment indication is 
effective, data in the positive stuff byte region 
(immediately after the H3/V3 byte) is not read. On the 
other hand, the decrement indication is valid when the 
operation pointer value and an inversion of the D bits 
are 3 bits or more and an inversion of the I bits is 2 
bit or less. When the decrement indication is valid, 
data in the negative stuff byte region (the H3/V3 byte) 
is read. ~ ~~ 

When HI and H2 bytes or VI and V2 bytes are all 
"1" , the indication becomes PAIS (Path Alarm Indication 
Signal) indication. 
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FIG. 158 is a diagram for illustrating state 
transition of the pointer. As shown in FIG. 158, the 
pointer transits three states, i.e., a normal state 
(NORM) , an abnormal state (LOP) and an alarm detection 
5 state (PAIS). In FIG. 158, " NDF " represents NDF enable 
detection, "NORx3" represents normal pointer value 3- 
frame consecutive coincidence detection, "INC/DEC" 
represents increment /decrement indication detection, 
" INVxN" represents N-frame consecutive invalid pointer 

10 detection, "NDFxN" represents N-frame consecutive NDF- 
enable detection, and f, AISx3" represents 3-frame 
consecutive PAIS-indicat ion detection. 

If a normal pointer is consecutively detected 
three times (over three frames) , the INC/DEC indication 

15 is detected or an NDF enable signal is detected once in 
the normal state, a state of the pointer remains in the 
normal state, as shown in FIG. 158. If an invalid 
pointer (INV) or an NDF enable signal is consecutively- 
detected predetermined times, the state of the pointer 

20 becomes the LOP state. If AIS is received three times 
consecutively, the state of the pointer becomes the 
alarm detection (PAIS) state. 

If AIS is consecutively detected three times in 
the LOP state, the state of the pointer transits to the 

25 alarm state. If the invalid pointer is consecutively 
detected predetermined times in the alarm state, the 
state of the pointer transits "to the LOP state. In 
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order to make the pointer transit from the LOP state to 
the normal state, it is only necessary to consecutively 
detect the normal pointer three times. In order to make 
the pointer transit from the alarm state to the normal 
5 state, it is only necessary to detect the normal pointer 
three times successively or detect the NDF enable signal 
once . 

(B) Description of an SDH transmission network 

FIG. 159 is a block diagram showing an example 
10 of an SDH transmission network. In FIG. 159, reference 
numeral 301 denotes a subscriber terminal, 302 denotes a 
network terminating apparatus (NT), 303 and 306 denotes 
a line terminating apparatus (LT) , 304 denotes a 
switching apparatus (SW) , 305 denotes a multiplexing 
15 apparatus (MUX) and 307 denotes a relay transmission 
line . 

In the SDH network shown in FIG. 159, data from 
plural subscriber terminals 301 (or a repeater) is 
assembled into an STM-n frame (where n = 1, 4, 16, 64) 

20 by the multiplexing apparatus 305, undergone an overhead 
(SOH, POH) terminating/changing process and an AU/TU 
pointer terminating/changing process, etc. by the line 
terminating apparatus 306, then transmitted to an 
opposite side subscriber terminal 301 over the relay 

25 transmission line 307. 

For this, the above line terminating apparatus 
306 generally has an AU4 pointer processing unit 244' 
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and a TU pointer processing unit 245 9 as a pointer 
processing apparatus 243 if paying an attention to a 
pointer processing part as shown in FIG. 160, for 
example. When considering the STM-1 frame as received 
5 multiplex data, a maximum of 3 channels in the case of 
TU3, a maximum of 21 channels in the case of TU2 , or a 
maximum of 63 channels in the case of TU12 are 
multiplexed in the STM-1 frame as described before with 
reference to FIG. 148. Therefore, the TU pointer 
10 processing unit 245' is, in general, provided with 

pointer detecting units 246, elastic store (ES) memory 
247 for changing the TU pointer and pointer processing 
(inserting) units 248 equal in number to at least frames 
(channels) (a maximum of 63 channels) in the TU level 
15 accommodated in the STM-1 frame. 

In the TU4 pointer processing unit 244' , 
reference numeral 244 denotes an AU4 pointer detecting 
unit and 245 denotes a serial/parallel (S/P) converting 
unit. Reference numeral 249 denotes a parallel/serial 
20 (P/S) converting unit. 

The AU pointer detecting unit 244 detects 
(extracts) an AU4 pointer of received multiplex data 
(AU4 frame in which SOH of the STM-1 has been 
terminated) to conduct a~terminat ing process on the AU4 
25 pointer. The S/P converting unit 245 separates a VC4 

signal in which the AU4 pointer has been terminated into 
frames (channels) in the TU level (TU3/TU2/TU12 ) . 
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In the TU pointer processing unit 245', each of 
the pointer detecting units 246 analyzes the received TU 
pointer and detects a state of the received TU pointer. 
Each of the ES memory 247 transfers the data clocks from 
5 a clock on the transmission line's side to a clock on 
the apparatus's side. Each of the pointer processing 
units 248 conducts a process to calculate a pointer, 
insert the pointer and the like on data read out from 
the corresponding ES memory 247. The P/S converting 

10 unit 249 multiplexes separated data of each channel. 

With the above structure, the above pointer 
processing apparatus 243 conducts a process on frames in 
the TU level multiplexed in the STM-1 frame (VC4 frame) 
for each channel. Namely, the S/P converting unit 245 

15 conducts S/P conversion on data in the TU level 

multiplexed in the STM-1 frame to separate the data into 
channels, then the corresponding pointer detecting unit 

246 detects (extracts) a TU pointer from each of the 
separated data. 

^ 20 The extracted data_ (TU pointer) on each channel 

is temporarily written in the corresponding ES memory 

247 according to a clock on the transmission line's 
side, then read out according to a clock on the 
apparatus's side so as to transfer the clocks. After 

25 that, each data is undergone a pointer process according 
to a clock on the apparatus's side in the corresponding 
pointer processing unit 248, undergone P/S conversion by 
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the P/S converting unit 249 to be multiplexed, then 
outputted as transmit multiplex data. 

The pointer process conducted in each of the 
pointer processing units 248 signifies a process such as 
5 to analyze a received pointer, detect an alarm, update 
an operation pointer (an active pointer), change 
(transmit) a pointer, etc* 

(C) Description of an outline of the POH terminating 
process 

10 In the SDH transmission system, there are 

generally set two lines, i.e., a working line and a 
stand-by line, between two line terminating apparatus 
306. The receiving side confirms a quality of 
communicating lines, i.e., a working line and a stand-by 

15 line, to appropriately switch from the working line to 
the stand-by line according to a degree of degradation 
of the quality of the working line. 

To this end, the line terminating apparatus 306 
confirms a quality of the line on the basis of a frame 

20 format of a multiplex signal (assuming here an STM-1 
frame) in the SDH transmission system and TU format 
signals of TU3, TU2, TU12 and the like multiplexed 
(mapped) in the STM-1 frame. 

In concrete, -the line terminating apparatus 306 

25 conducts various POH terminating processes such as BIP 
(Bit Interleaved Parity) operation, etc. to monitor an 
error in the~path on a POH in a signal of TU3 , TU2 or 



- 20- 

TU12 multiplexed in the received STM-1 frame so as to 
detect degradation of the quality of the line, and 
generates a control signal used to switch a line for 
each of the formats of TU3, TU2 and TU12. 
5 However, there are mapped a maximum of 3 

channels in the case of TU3 , a maximum of 21 channels in 
the case of TU2 or a maximum of 63 channels in the case 
of TU12 in an STM-1 frame as described above. It is 
therefore necessary to conduct the above POH terminating 

10 process a number of times equal to the number of 

channels corresponding to signal sizes of TU format 
signals, separately (in parallel). 

For this, the line terminating apparatus 306, in 
general, detects a leading position of a VC-4 format 

15 from a pointer value in HI and H2 bytes of the STM-1 
frame, separates the TU format signals multiplexed in 
VC-4 on the basis of the detected leading position and 
multiplex setting information (mapping setting 
information) of TU3 , TU2 and TU12, and conducts the POH 

20 terminating process in different circuits for respective 
TU channels, separately. 

When signals multiplexed in a STM-1 frame are 
all TU12, it is necessary to conduct the POH terminating 
process 63 times for -63 channels in TU12. As a result, 

25 a maximum of 63 circuits for conducting the POH 

terminating process on 63 channels become necessary. 

Next, an outline of the POH terminating process 
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will be described. 
(CI) Jl and J2 byte terminating process 

It is possible, as described above, to confirm 
connection of a path by monitoring Jl byte included in 
5 the VC3-P0H 235, and J2 byte included in the VC2/VC12- 
POHs 236 and 237. 

As shown in FIG. 161, for example, if POH ("A") 
is added in an apparatus on the transmitting side "#1" 
and POH ("B") is added as a correct line setting in an 

10 apparatus on the transmitting side "#2" , an apparatus on 
the receiving side "#3" terminates received POHs ("A" 
and "B") so as to monitor Jl byte and J2 byte. 

In concrete, each of the above Jl and J2 bytes 
(path trace signal) is a signal obtained by adding a 

15 trace signal (name of a path) consisting of 15 ASCII 

characters to a path signal of VC3/VC2/VC12 , which has a 
format shown in FIG. 162, for example, and is able to 
transfer 15 ASCII characters (ASCII data bit "X") in a 
multiframe of 16 bytes. 

20 So long as checking whether a received value 

(name of a receiving path) coincides with a reception 
expected value (name of a path that should be received) 
or not, the apparatus on the receiving side "#3" can 
confirm whether a received signal is connected to a 

25 proper apparatus or not. If not coincide, TIM (Trace 

Indicator Mismatch) representing that the received value 
does not coincide with the reception expected value is 
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detected so that a mismatch alarm is generated. 

In the frame format of a path trace signal shown 
in FIG. 162, the MSBs (the most significant bits) of 16 
frames (totaling 16 bits) are called a multiframe 
5 indicator. By detecting the multiframe indicator ("1000 
0000 0000 0000"), a path trace signal is detected. The 
multiframe indicator is used to detect out-of- 
synchronization (LOM: Loss Of Multiframe), Detection of 
out-of-synchronizat ion in seven stages forward and three 

10 stages backward is conducted under conditions below: 

• frame disagreement detection condition: a frame 
indicate pattern of 16 bits in a received signal is not 
"1000 0000 0000 0000" when the 16th byte of the 
multiframe is processed; 

15 -frame agreement detection condition: the frame 

indicate pattern of 16 bits in a received signal is 
"1000 0000 0000 0000" when the 16th byte of the 
multiframe is processed. 

In FIG. 162, bits "C" excepting the MSB in a 

20 frame numbered "0" are called CRC (Cyclic Redundancy 

Check)-7 parity bits, which is used in a CRC- 7 operation 
using a generating polynomial X 7 + X 3 +1. 

As shown in FIG. 163, for example, the receiving 
side conducts the CRC^ operation on received data of 

25 "0" to "15" (bit 1 to 8) with received data in a frame 
numbered "0" (path trace data) as 80 (HEX) , compares a 
result of the operation with received CRC bits in a 
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frame numbered "0" of the next multiframe to detect a 
CRC error. Incidentally, CRC error detection is 
conducted in three stages forward and in three stages 
backward , here . 
5 (C2) B3 byte terminating process 

It is possible to detect an error (code error) 
in a path of VC3 signals by terminating B3 byte (as to 
its format, refer to FIG. 164) included in the VC3-P0H 
235 using an error parity system called BIP8 (Bit 

10 Interleaved Parity-8) operation. In this case, even 
parity is applied as the error parity system. 

In concrete, BIP8 operation is a technique in 
which parity calculation is carried out on every 8 bits 
of counted data (in units of byte) to count parity of 

15 the same digits of one byte as a unit as shown in FIG . 
165(a), for example, and a result of the counting is 
indicated at the same digit of BIP8 as shown in FIG. 
165(b) . 

For instance, the receiving side carries out the 
20 parity calculation on each byte (8 bits) of data of 1 
frame (85 bytes x 9 = 765 bytes) of a VC3 signal, 
compares a result of the calculation with B3 byte 
extracted from the next frame to detect a parity error 
in each of bits from fche^MSB to the LSB (the least 
25 significant bit), as shown in FIG. 166. When a parity 
error is detected in a frame, 1 alarm is generated. 
(C3) C2 byte terminating process 
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It is possible to recognize a mapping 
configuration of a VC signal by terminating (monitoring 
a signal label) C2 byte (refer to FIG. 167) included in 
the VC3-P0H 235 so that disagreement (mismatch) _of 
5 a signal label (SLM) or UNEQ (representing that a VC3 
signal does not accommodate a payload) . 

As C2 byte (signal label), a value (a mapping 
code of 8 bits) set according to a mapping configuration 
of a VC3 signal is defined as shown in FIG. 168, for 
10 example. When the VC3 signal does not accommodate a 
payload, ALL "0" which represents UNEQ is set. 

The receiving side monitors C2 byte. When 
consecutively detecting C2 byte indicating UNEQ (ALL 
"0") over 4 frames, the receiving side generates a UNEQ 
15 detection alarm. When detecting C2 byte with indication 
excepting UNEQ over 6 frames, the receiving side cancels 
the UNEQ detection alarm. 

At this time, the receiving side compares a 
reception expected value of C2 byte set by a supervisor 
20 (maintenance engineer) with an actually received value 
of C2 byte to detect SLM. For instance, when 
disagreement between a received value and a reception 
expected value is consecutively detected 7 times, an SLM 
detection alarm is generated. When agreement is 
25 consecutively detected three times, the SLM detection 
alarm is cancelled. 
(C4) Gl byte terminating process 



It is possible to recognize a state of a path of 
a VC3 signal by terminating Gl byte included in the VC3- 
POH 235. Gl byte has a format shown in FIG. 169, for 
example. High-order 4 bits of Gl byte (8 bits) are 
assigned as FEBE (Far End Block Error) bits [refer to (J) 
in FIG. 169], and the following 1 bit is assigned as an 
FERF (Far End Receive Failure) bit [refer to @ in FIG. 
169]. Incidentally, the remaining 3 bits [refer to® in 
FIG. 169] are not presently used. 

FEBE bits are used to return the number of 
parity error bits to the opposite apparatus 
(transmitting side) when a B3 (B1P8) parity error is 
detected in a received VC3 signal. As shown in FIG. 
170, for example, the number of times of error detection 
obtained in the B3 byte terminating process is set as an 
EFBE error detection number. As shown in FIG. 170, 
states of 8 kinds are presently defined out of states 
(of 16 kinds) which can be indicated with 4 bits. 

FERF bit is used to notify that a failure occurs 
in an apparatus on the receiving side which terminates 
the VC3 signal to an opposite apparatus, in which "0" 
represents a normal state, whereas "1" represents "VC3 
Far End Receive Failure" notification state. 

The receiving-si5e monitors Gl byte to detect 
the number of errors in the opposite apparatus when a 
received code of the high-order 4 bits (FEBE bits) are 
other than "0000", and counts them as 1 alarm. When the 
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FERF bit is "1" is detected, the receiving side 
recognizes it as an FERF alarm. In this case, when the 
FERF bit is "1" is consecutively detected over 10 
frames, an FERF alarm is generated. When the FERF bit 
5 of "0" is consecutively detected over 10 frames, the 
RERF alarm is cancelled. 
(C5) V5 byte terminating process 

V5 byte included in the VC2-POH 236 or the VC12- 
POH 237 has a format shown in FIG. 171, for example. In 

10 V5 byte, high-order 2 bits are assigned as BIP2 bits 
([refer to CD in FIG - 171 ]> the following 1 bit is 
assigned as an FEBE bit [refer to © in FIG. 171], the 
further following 1 bit is assigned as an RFI bit [refer 
to ® in FIG. 171] of V5 byte used to notify to a 

15 microcomputer, the still further following 3 bits are 

assigned as a signal label [refer to @ in FIG. 171] and 
the LSB 1 bit is assigned as an FERF bit [refer to <§> in 
FIG. 171]. 

Therefore, the receiving side can detect an 
^ " 20 error (code error) on a path of a VC2/VC12 signal 

through BIP2 operation, a mapping configuration of the 
VC2/VC12 signal from a signal label, a status of the 
path of the VC2/VC12 signal from FERF bit, etc. by 
terminating V5 byte. ~ 
25 In the above BIP2 operation, even parity is 

applied in the error parity system similarly to the BIP8 
operation on B~3 byte described before. The BIP2 
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operation employs a technique in which parity- 
calculation is carried out every other bit of counted 
data (of each byte) as shown in FIG. 172(a), for 
example. For this, parity is counted in even bits and 
5 odd bits in one byte, and a result of the counting is 
indicated at the high-order 2 bits of V5 byte as shown 
in FIG. 172(b) . 

The receiving side carries out parity 
calculation on every 2 bits in a region of the counted 

10 data of one multiframe of the VC2/VC12 signal as shown 

by a meshed region in FIG. 173, compares a result of the 
calculation with BIP2 bits of V5 byte extracted from the 
next multiframe to detect a parity error with both bits 
of the MSB and LSB. When a parity error (a maximum of 2 

15 bits) is detected in 1 multiframe, 1 alarm is generated. 

When the receiving side detects a V5 (BIP2) 
parity error of received VC2/VC12, the number of parity 
error bits (the number of detected errors in V5 byte) is 
set as FEBE as shown in FIG. 174, and return to an 

20 opposite apparatus. FEBE bit of V5 byte can represent 
two kinds of states with one bit at present so that it 
is defined that "1" is always set when the number of 
detected errors in V5 byte is "2" or more, 

As a signal label of the above-mentioned V5 

25 byte, a value [mapping codes of 3 bits (bit number B5 to 
B7)] set according to a mapping configuration of the 
VC2/VC12 signal is defined as shown in FIG. 175, for 
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example. As a signal label, ALL "0" representing UNEQ 
is set when the VC2/VC12 signal does not accommodate a 
payload, similarly to C2 byte included in the VC3-POH 
235. 

5 The receiving side monitors the signal label. 

When consecutively detecting V5 byte in which the signal 
label indicates UNEQ (ALL "0") over 4 frames, for 
example, the receiving side generates a UNEQ detection 
alarm. When consecutively detecting V5 byte in which 

10 the signal label is other than UNEQ over 5 frames, the 
receiving side cancels the UNEQ detection alarm. 

At this time, the receiving side compares a 
reception expected value of a signal label set by a 
supervisor with an actually received value of the signal 

15 label. When consecutively detecting disagreement of the 
signal label seven times, the receiving side generates a 
mismatch (SLM) detection alarm. When consecutively 
detecting agreement of the signal label three times, the 
receiving side cancels the SLM detection alarm. 

20 The FERF bit is used to notify that a failure 

occurs in an apparatus on the receiving side which 
terminates a VC2/VC12 signal to an opposite apparatus, 
in which "0" represents a normal state, whereas "1" 
represents a "VC2/VC12 Far End Receive Failure 

25 notification state. 

The receiving side monitors the FERF bit of V5 
byte. When the FERF bit is "1 M is detected, the 
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receiving side recognizes FERF alarm. In this case, 
when consecutively detected FERF bit is "1" over 10 
frames, the receiving side generates an RERF alarm. 
When consecutively detected FERF bit is "0" over 10 
5 frames, the receiving side cancels the FERF alarm. 
(C6) Performance monitor (PM) function 

Performance monitor function is a function used 
for a line quality monitoring and maintenance of a 
transmission line in service. The number of detected 

10 parity errors (BIP8 and BIP2) and FEBE errors is counted 
in a cycle of a PM reset pulse fed from a microcomputer, 
and a result of the counting is notified to the 
microcomputer, as will be described later. 

FIGS. 176(a) through 176(f) show an example of a 

15 performance monitoring operation on BIP errors. FIGS. 

177(a) through 177(g) show an example of the performance 
monitoring operation on FEBE errors. 

The above pointer processing apparatus 243, 
however, conducts in parallel the pointer process for 

20 each channel (for each of different signal sizes 

accommodated in the STM-1 frame) on the STM-1 frame 
(multiplexed data). For this, the pointer processing 
apparatus 243 has the pointer detecting units 246, the 
ES memory 247, the pointer processing units 248, etc. 

25 equal in number to a maximum of 63 channels. This 
causes a large increase of a circuit scale, a power 
consumption, the number of circuits (wirings), etc. of 



the apparatus . 

In the above pointer processing apparatus 243, 
the data clock is transferred from a clock on the 
transmission line's side to a clock on the apparatus's 
side in each of the ES memory 247 for changing the TU 
pointer- This causes a demand for a larger number of 
stages of the ES memory 247 in order to absorb 
affections of jitter and wander of the clock on the 
transmission line's side and the clock on the 
apparatus's side, which also leads to a large increase 
of a circuit scale, power consumption, the number of 
distributions, etc. in the apparatus. 

Further, in the above pointer processing 
apparatus 243, a process on the AU4 pointer (a pointer 
changing process, in concrete) and a process on the TU 
pointer are separately conducted by different hardware. 
When a signal in the VC4 level and a signal in the 
VC3/VC2/VC12 level are cross-connected, it is necessary 
to provide different hardware such as a cross-connecting 
unit 224 for cross-connecting (TSI: Time Slot 
Interchange) each signal in the VC4 level and a cross- 
connect unit 225 for cross-connecting each signal in the 
VC3/VC2/VC12 level, which also leads to an increase of a 
scale of the line terminating apparatus 306. 

Still further, the above SDH transmission 
technique, a TU format signal is separated from an STM-1 
frame, and the POH terminating process is conducted on 
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each of the TU format signal in parallel. For this, it 
is necessary to provide a maximum of 63 POH terminating 
process apparatus having the same structure 
corresponding to 63 channels in the line terminating 
5 apparatus 306, which also causes a large increase of a 
scale and a power consumption of the apparatus, 

SUMMARY OF THE INVENTION 

In the light of the above problems, an object of 

10 the present invention is to provide a pointer processing 
apparatus used in the SDH transmission system which 
serially conducts the (TU) pointer process on an STM-1 
frame so as to largely decrease a circuit scale, a power 
consumption, the number of distributions, etc. thereof. 

15 Another object of the present invention is to 

provide a pointer processing apparatus used in the SDH 
transmission system in which a storage necessary to 
transfer data clocks from a clock on the transmission 
line side to a clock on the apparatus side is minimized 

20 so as to largely decrease a circuit scale, a power 

consumption, the number of distributions, etc. thereof, 
and which can be used with a common cross-connecting 
apparatus when frames in different signal sizes are 
cross-connected. ~ 

25 Still another object of the present invention is 

to provide a POH terminating process apparatus, a method 
of POH terminating process and a pointer/POH terminating 
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process apparatus, wherein a POH terminating process is 
serially conducted on a multiplex signal transmitted in 
the SDH transmission system without separating the 
multiplex signal into channels so that a scale and a 
5 power consumption of the apparatus can be largely 
decreased. 

The present invention therefore provides a 
pointer processing apparatus in an SDH transmission 
system comprising an address generating unit for 

10 allocating an address to each channel of inputted 

multiplex data, a pointer extracting unit for extracting 
pointer bytes including at least Hl/Vl byte and H2/V2 
byte, a pointer processing unit for conducting a 
required pointer process, a RAM for holding an 

15 information group represented by the pointer bytes of 
each channel extracted from the multiplex data, an 
information group necessary to commence a pointer action 
by the received pointer bytes and an information group 
obtained as a result of commencement of the pointer 

20 action, obtained by the pointer extracting unit or the 
pointer processing unit, in a region indicated by an 
address generated by the address generating unit for 
each channel, and a RAM controlling unit for controlling 
a sequence of operation to write-in/read-out the RAM, 

25 thereby conducting serially the pointer process on the 
multiplex data. 

According to this invention, the pointer 
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processing apparatus in the SDH transmission system 
serially holds various information groups necessary for 
the pointer processing obtained from the multiplex data 
in the RAM for each channel so as to serially conduct 
5 the pointer process without separating the multiplex 
data into channels. Therefore, it becomes unnecessary 
to provide circuits equal in number to plural channels 
used to conduct the pointer process so that a scale of 
the apparatus (circuit), a power consumption, the number 

10 of distributions between function blocks (circuits) , 
etc. may be largely decreased. 

The present invention also provides a POH 
terminating process apparatus in an SDH transmission 
system for conducting a POH terminating process on a 

15 multiplex signal in which information on a plurality of 
channels is multiplexed transmitted in the SDH 
transmission system comprising a POH terminating 
operation processing unit common to all channels for 
conducting a POH terminating operation process on the 

20 multiplex signal, and a storage unit flexibly readable 
and writable for storing a result of an operation 
conducted in the POH terminating operation processing 
unit for each channel, the POH terminating process 
apparatus conducting the POH terminating operation 

25 process in the POH terminating operation processing unit 
using stored information about a corresponding channel 
stored in the storage unit when conducting the POH 
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terminating operation process on the multiplex signal, 
and storing an obtained result of the POH terminating 
operation in a storage area for the corresponding 
channel of the storage unit so as to conduct the POH 
5 terminating operation process on the multiplex signal 
without separating the multiplex signal into channels. 

The present invention also provides a POH 
terminating process method used in an SDH transmission 
system comprising the steps of conducting a POH 

10 terminating operation process in a POH terminating 
operation process unit common to all channels using 
stored information about a result of the POH terminating 
process operation with respect to a corresponding 
channel stored in a storage unit flexibly readable and 

15 writable when a POH terminating process is conducted on 
a signal in which information on a plurality of channels 
is multiplexed transmitted in the SDH transmission 
system, and storing an obtained result of the POH 
terminating operation in a storage area for the 

20 corresponding channel, thereby conducting the POH 

terminating operation process without separating the 
multiplex signal into channels. 

According to the POH terminating process 
apparatus and the metfaodTbf POH terminating process of 

25 this invention, it is possible to conduct the POH 

terminating operation process on the multiplex signal 
transmitted in the SDH transmission system in the POH 



terminating operation process unit in common to all 
channels without separating the multiplex signal into 
channels. It therefore becomes unnecessary to equip 
circuits for the POH terminating operation process equal 
in number to channels multiplexed in the multiplex 
signal, which can largely decrease a (circuit) scale, a 
power consumption, etc. of the POH terminating process 
apparatus . 

The present invention also provides a POH 
terminating process apparatus in an SDH transmission 
system for conducting a POH terminating process on a 
multiplex signal in which information on a plurality of 
channels is multiplexed transmitted in the SDH 
transmission system comprising a POH terminating 
operation processing unit common to all channels for 
conducting a POH terminating operation process on the 
multiplex signal, and a storage unit flexibly readable 
and writable for storing a result of an operation 
conducted in the POH terminating operation processing 
unit, wherein the POH terminating operation process unit 
comprises a J1/J2 byte serially terminating process unit 
for serially conducting a terminating process on Jl byte 
and J2 byte included in the multiplex signal, a B3/V5 
byte serially terminating process unit for serially 
conducting a terminating process on BIP of Bl byte and 
V5 byte included in the multiplex signal and a 
terminating process on BIPPM of the Bl byte and V5 byte, 



a UNEQ/SLM serially terminating process unit for 
serially conducting a terminating process on UNEQ of C2 
byte and V5 byte included in the multiplex signal and 
serially conducting a terminating process on SLM of the 
C2 byte and V5 byte, and an FEBE/FERF serially 
terminating process unit for serially conducting a 
terminating process on FEBE of Gl byte and V5 byte 
included in the multiplex signal and serially conducting 
a terminating process on FEBEPM of the Gl byte and V5 
byte besides serially conducting a terminating process 
on FERF on the Gl byte and V5 byte, and wherein the 
storage unit stores result of operations conducted in 
the J1/J2 byte serially terminating process unit, the 
B3/V5 byte serially terminating process unit, the 
UNEQ/SLM serially terminating process unit and the 
FEBE/FERF serially terminating process unit for each 
channel, besides supplying stored information to the 
J1/J2 byte serially terminating process unit, the B3/V5 
byte serially terminating process unit, the UNEQ/SLM 
serially terminating process unit and the FEBE/FERF 
serially terminating process unit. 

According to the POH terminating process 
apparatus in the SDH transmission system of this 
invention, it is possible to serially conduct the 
terminating process on Jl and/or J2 byte to detect a 
multiframe pattern of the multiplex signal, the 
terminating process on B3 and/or V5 byte to obtain BIP 
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(BIPPM) from the multiplex signal, the terminating 
process on C2 and/or V5 byte to obtain UNEQ and SLM, the 
terminating process on Gl and/or V5 byte to obtain FEBE 
(FEBEPM) and the terminating process on Gl and/or V5 
5 byte to obtain FERF in common to all channels. 

Therefore, it becomes unnecessary to quip circuits for 
the above processes equal in number to corresponding 
channels, which can largely decrease a scale and a power 
consumption of the apparatus. 

10 The present invention also provides a 

pointer/POH terminating process apparatus in an SDH 
transmission system for conducting a pointer process and 
a POH terminating process on a signal in which 
information on a plurality of channels is multiplexed 

15 transmitted in the SDH transmission system comprising a 
serial pointer processing unit for serially conducting 
the pointer process on a multiplex signal without 
separating the multiplex signal into channels, and a 
serial POH terminating process unit for serially 

20 conducting the POH terminating process on the multiplex 
signal without separating the multiplex signal into 
channels . 

According to the pointer/POH terminating process 
apparatus in the SDH -transmission system of this 
25 invention, it is possible to serially conduct the 

pointer process and the POH terminating process on the 
multiplex signal transmitted in the SDH transmission 
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system without separating the multiplex signal into 
channels so that the apparatus can be realized in a 
minimum scale and with a minimum power consumption. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS, 1 and 2 are block diagrams showing aspects 
of this invention; 

FIG. 3 is a block diagram showing a structure of 
an essential part of a line terminating apparatus to 
10 which a pointer processing apparatus according to an 
embodiment of this invention is applied; 

FIG. 4 is a block diagram showing an essential 
part of a TU pointer processing unit in the pointer 
processing apparatus according to the embodiment; 
15 FIG. 5 is a block diagram showing another 

structure of the essential part of the TU pointer 
processing unit according to the embodiment; 

FIG. 6 is a block diagram showing a detailed 
structure of an address generating unit in the TU 
20 pointer, processing unit according to the embodiment; 

FIG. 7 is a diagram showing an example of an 
address converting table used to illustrate an operation 
of the address generating unit according to the 
embodiment; ~ . 

25 FIG. 8 is a block diagram showing another 

detailed structure of the address generating unit 
according to the embodiment; 
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FIG. 9 is a block diagram showing a detailed 
structure of an address converting unit according to the 
embodiment ; 

FIG. 10 is a diagram for illustrating an^ 
5 operation of the address converting unit according to 
the embodiment ; 

FIG. 11 is a block diagram showing a structure 
of a first pointer translating unit provided in the 
pointer processing unit according to the embodiment; 
10 FIG. 12 is a diagram showing an example of 

contents of data retained in a RAM according to the 
embodiment ; 

FIG. 13 is a block diagram showing a structure 
of the TU pointer processing unit, paying an attention 
15 to a second pointer translating unit according to the 
embodiment ; 

FIG. 14 is a block diagram showing in detail the 
structure of the second pointer translating unit 
according to the embodiment; 

20 FIG. 15 is a block diagram showing a structure 

of the TU pointer processing unit, paying an attention 
to a received pointer value holding function according 
to the embodiment; 

FIG. 16 is a Tblock diagram showing a structure 

25 of the pointer processing unit, paying an attention to a 
normal pointer value three consecutive coincidental 
reception detecting function according to the 
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embodiment ; 

FIG. 17 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an LOP detecting function according to the embodiment; 

FIG. 18 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an INC/DEC reception result recognizing function 
according to the embodiment; 

FIG. 19 is a block diagram showing a detailed 
structure of a ternary counting unit according to the 
embodiment ; 

FIG. 20 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an alarm state transition detecting function according 
to the embodiment; 

FIG. 21 is a block diagram showing a detailed 
structure of a count controlling unit according to the 
embodiment ; 

FIG. 22 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an AIS state transition detecting function according to 
the embodiment ; 

FIG. 23 is a diagram showing an example of 
contents of data held in the RAM according to the 
embodiment ; 

FIG. 24 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 



an active pointer value holding function according to 
the embodiment ; 

FIG. 25 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an SPE leading byte (J1/V5 byte) recognizing function 
according to the embodiment; 

FIG. 26 is a block diagram showing a 
modification of the TU pointer processing unit according 
to the embodiment; 

FIG. 27 is a block diagram showing a structure 
of an essential part of a pointer extracting unit in the 
modification; 

FIG. 28 is a block diagram showing a structure 
of an essential part of the pointer processing unit in 
the modification; 

FIG. 29 is a block diagram showing a structure 
of an essential part of a RAM controlling unit in the 
modification; 

FIG. 30 is a block diagram showing detailed 
^structures of a mapping setting register group and a 
selector unit in the modification; 

FIG. 31 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
the SPE leading byte TJ1/V5 byte) recognizing function 
in the modification; 

FIG. 32 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to a 
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pointer changing function in the modification; 

FIG. 33 is a diagram showing an example of 
contents of data held in a RAM for changing a pointer in 
the modification; 
5 FIG. 34 is a block diagram showing a structure 

of a write (read) word number counter in the 
modification; 

FIG. 35 is a block diagram showing another 
structure of the write (read) word number counter in the 
10 modification; 

FIG. 36 is a block diagram showing a structure 
of a TU3/TU2/TU12 shared unit in the write (read) number 
counter in the modification; 

FIG. 37 is a block diagram showing a structure 
15 of a TU2/TU12 shared unit in the write (read) number 
counter in the modification; 

FIG. 38 is a block diagram showing a structure 
of the pointer processing unit, paying an attention to 
an AU4 pointer processing unit according to the 
20 embodiment; 

FIG. 39 is a block diagram showing a structure 
of an ES memory unit in the TU pointer processing unit 
according to the embodiment; 

FIG. 40 is a block diagram showing a structure 
25 of a TU pointer calculating and inserting unit in the TU 
pointer processing unit according to the embodiment; 

FIG. 41 is a block diagram showing the structure 



of the TU pointer calculating and inserting unit in the 
TU pointer processing unit according to the embodiment; 

FIG. 42 is a block diagram showing a 
modification of the pointer processing apparatus, paying 
an attention to the AU4 pointer processing unit 
according to the embodiment; 

FIG* 43 is a block diagram showing a 
modification of the pointer processing apparatus, paying 
an attention to the AU4 pointer processing unit 
according to the embodiment; 

FIG. 44 is a block diagram schematically showing 
an example of a cross-connecting apparatus according to 
the embodiment; 

FIGS. 45 through 50, 51(a) through 51(c), 52(a) 
through 52(c), 53 and 54(a) through 

54(c) are diagrams for illustrating effects obtained in 
the pointer processing apparatus according to the 
embodiment ; 

FIG. 55 is a block diagram showing still another 
aspect of this invention; 

FIG. 56 is a block diagram showing a structure 
of an essential part of a line terminating apparatus to 
which a POH terminating process apparatus according to 
the embodiment of this invention is applied; 

FIG. 57 is a block diagram showing the structure 
of the line terminating apparatus, paying an attention 
to a TU pointer processing unit and a POH terminating 
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process unit according to the embodiment; 

FIG. 58 is a block diagram showing structures of 
a TU pointer serially processing unit and a TU pointer 
timing generating unit according to the embodiment; 
5 FIG, 59 is a block diagram showing a detailed 

structure of an address generating unit according to the 
embodiment ; 

FIG. 60 is a block diagram showing a structure 
of a pointer processing unit, paying an attention to an 
10 SPE leading byte (J1/V5 byte) recognizing function 
according to the embodiment; 

FIG. 61 is a block diagram showing the structure 
of the TU pointer processing unit, paying an attention 
to a signal size recognizing function according to the 
15 embodiment; 

FIG. 62 is a block diagram showing the structure 
of the POH terminating process unit according to the 
embodiment ; 

FIGS. 63 and 64 are block diagrams showing a 
20 fundamental structure of each of terminating process 
units according to the embodiment; 

FIGS. 65(a) through 65 (t) are timing charts for 
illustrating fundamental operations of the terminating 
process units according to the embodiment; 
25 FIG. 66 is a block diagram showing a structure 

of a timing generating unit according to the embodiment; 

FIGS. 67(a) through 67 (q) are timing charts for 



illustrating an operation of the timing generating unit 
according to the embodiment; 

FIG. 68 is a block diagram showing a detailed 
structure of the timing generating unit according to the 
embodiment ; 

FIG- 69 is a block diagram showing a detailed 
structure of a phase shifting unit according to the 
embodiment ; 

FIG. 70 is a block diagram showing detailed 
structures of an overhead counter RAM holding unit and 
an overhead counter serially processing unit according 
to the embodiment; 

FIG. 71 is a block diagram showing a detailed 
structure of a POH timing signal generating unit 
according to the embodiment; 

FIG. 72 is a block diagram showing a detailed 
structure of a POH timing signal shifting unit according 
to the embodiment ; 

FIG. 73 is a block diagram showing a detailed 
structure of an LOM holding RAM operation controlling 
unit according to the embodiment; 

FIG. 74 is a block diagram showing a detailed 
structure of an FRNO holding RAM operation controlling 
unit according to t her embodiment ; 

FIG. 75 is a block diagram showing a detailed 
structure of a BIP2 holding RAM operation controlling 
unit according to the embodiment; 



FIG. 76 is a block diagram showing a detailed 
structure of an SL holding RAM operation controlling 
unit according to the embodiment; 

FIG. 77 is a block diagram showing a detailed 
structure of an FERF holding RAM operation controlling 
unit according to the embodiment; 

FIG. 78 is a block diagram showing a detailed 
structure of a reception expected value holding RAM 
operation controlling unit according to the embodiment; 

FIG. 79 is a block diagram showing a detailed 
structure of a BIPPM holding RAM operation controlling 
unit according to the embodiment; 

FIG. 80 is a block diagram showing a detailed 
structure of an FEBEPM holding RAM operation controlling 
unit according to the embodiment; 

FIGS. 81(a) through 81(h) are timing charts for 
illustrating an operation of the timing generating unit 
according to the embodiment; 

FIGS. 82(a) through 82(p), 83(a) through 83(t) 
and 84(a) through 84(f) are timing charts for 
illustrating the operation of the timing generating unit 
according to the embodiment; 

FIG. 85 is a block diagram showing a structure 
of a J1/J2 byte terminating process unit according to 
the embodiment; 

FIG. 86 is a block diagram showing detailed 
"structures of a multiframe pattern serially detecting 
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unit and an LOM holding unit according to the 
embodiment ; 

FIG. 87 is a block diagram showing detailed 
structure of a multiframe number serially controlling 
5 unit and an FRNO holding unit according to the 
embodiment ; 

FIG. 88 is a diagram showing an example of a 
format of an FRNO holding RAM according to the 
embodiment ; 

10 FIG. 89 is a diagram for illustrating operation 

timings for the FRNO holding RAM according to the 
embodiment ; 

FIG. 90 is a diagram showing an example of a 
relation between information in the FRNO holding RAM and 
15 a frame number according to the embodiment; 

FIG. 91 is a block diagram showing a detailed 
structure of an LOM serially detecting unit according to 
the embodiment ; 

FIG. 92 is a block diagram showing a detailed 
20 structure of a CRC serially detecting unit according to 
the embodiment; 

FIG. 93 is a block diagram showing another 
detailed structure of the CRC serially detecting unit 
according to the embodiment; 
25 FIG- 94 is a block diagram showing detailed 

structure of a TIM serially detecting unit according to 
the embodiment ; 
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FIG. 95 is a block diagram showing a detailed 
structure of a reception expected value holding unit 
according to the embodiment; 

FIG. 96 is a diagram showing an example of a 
data format of an EXP1 holding RAM according to the 
embodiment ; 

FIG. 97 is a diagram showing an example of a 
data format of an EXP 2 holding RAM according to the 
embodiment ; 

FIG. 98 is a diagram for illustrating operation 
timings of the reception expected value holding unit 
according to the embodiment; 

FIG. 99 is a diagram showing an example of 
address contents of the EXP 1 /EXP 2 holding RAMs according 
to the embodiment; 

FIG. 100 is a diagram showing an example of a 
relation among an address of the EXP 1/ EXP 2 holding RAM, 
a frame number and a TU channel according to the 
embodiment ; 

FIG. 101 is a diagram for illustrating a 
switching control for the EXP1 and EXP 2 holding RAMs 
according to the embodiment; 

FIG. 102 is a diagram showing a detailed 
structure of an alarnTbit holding unit according to the 
embodiment ; 

FIGS. 103(a) through 103(h), 104(a) through 
104(1), 105(a) through 105(n), 106(a) through 106 (k) and 
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107(a) through 107 (n) are timing charts for illustrating 
an operation of the J1/J2 byte terminating process unit 
according to the embodiment; 

FIGS. 108 and 109 are block diagrams showing a 
5 structure of a B3/V5 byte terminating process unit 
according to the embodiment; 

FIG. 110 is a block diagram showing detailed 
structures of a BIP error serially detecting unit and a 
BIP2 holding unit according to the embodiment; 
10 FIG. Ill is a block diagram showing a detailed 

structure of a BIP8 error serially detecting unit 
according to the embodiment; 

FIG. 112 is a block diagram showing detailed 
structures of a BIPPM serially processing unit and a 
15 BIPPM holding unit according to the embodiment; 

FIG. 113 is a diagram showing an example of a 
data format of a BIPPM holding RAM according to the 
embodiment ; 

FIG. 114 is a diagram for illustrating operation 
20 timings of the BIPPM holding RAM according to the 
embodiment ; 

FIG. 115 is a diagram showing an example of 
address contents of the BIPPM holding RAM according to 
the embodiment ; ~ 
25 FIGS. 116 and 117 are diagrams for illustrating 

a switching control for the EXP1 and EXP 2 holding RAMs 
according to the embodiment; 



FIG. 118 is a block diagram showing a detailed 
structure of a PMRAM address controlling unit according 
to the embodiment; 

FIG. 119 is a block diagram showing a detailed 
structure of a BIPPM count value initialization 
controlling unit according to the embodiment; 

FIGS. 120(a) through 120(f), 121(a) through 
121(o), 122(a) through 122 (n), 123(a) through 123(q) and 
124(a) through 124(o) are timing charts for illustrating 
an operation of the B3/V5 byte terminating process unit 
according to the embodiment; 

FIGS. 125 through 128 are block diagrams showing 
another structures of the B3/V5 byte terminating process 
unit according to the embodiment; 

FIG. 129 is a block diagram showing a detailed 
structure of a UNEQ serially detecting unit according to 
the embodiment ; 

FIG. 130 is a block diagram showing a detailed 
structure of an SLM serially detecting unit according to 
the embodiment ; 

FIG. 131 is a block diagram showing a detailed 
structure of the alarm bit holding unit according to the 
embodiment ; 

FIGS. 132(a) through 132(z) and 132(a) are 
timing charts for illustrating an operation of a C2/V5 
byte terminating process unit according to the 
embodiment ; 
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FIGS. 133 and 134 are block diagrams showing 
another structures of the C2/V5 byte terminating process 
unit according to the embodiment; 

FIGS. 135 through 137 are block diagrams showing 
5 a structure of a G1/V5 byte terminating process unit 
according to the embodiment; 

FIG. 138 is a block diagram showing a detailed 
structure of an FEBE detecting unit according to the 
embodiment ; 

10 FIG. 139 is a block diagram showing detailed 

structures of an FEBEPM serially processing unit and an 
FEBEPM holding unit according to the embodiment; 

FIG. 140 is a block diagram showing a detailed 
structure of a FEBEPM count value initialization 
15 controlling unit according to the embodiment; 

FIG. 141 is a block diagram showing detailed 
structures of an FERF serially processing unit and an 
FERF holding unit according to the embodiment; 

FIG. 142 is a block diagram showing a detailed 
20 structure of an FERF alarm bit holding unit according to 
the embodiment ; 

FIGS. 143 and 144 are block diagrams showing 
another structures of the G1/V5 byte terminating process 
unit according to the~ embodiment ; 
25 FIGS. 145(a) through 145 (x) , 146(a) through 

146 (q) and 147(a) through 147(s) are timing charts for 
illustrating an operation of the G1/V5 byte terminating 



process unit according to the embodiment; 

FIG. 148 is a diagram for illustrating a 
hierarchy structure in an SDH transmission system; 

FIG. 149 is a diagram showing a frame format of 
STM-1 in the SDH transmission system; 

FIG. 150 is a diagram for illustrating a 
position at which VC4 is accommodated in a STM-1 frame; 

FIG. 151 is a diagram showing a frame format of 
TU3 in the SDH transmission system; 

FIG. 152 is a diagram for illustrating a 
position at which VC3 is accommodated in a TU3 frame; 

FIG. 153 is a diagram showing a frame format of 
TU2 in the SDH transmission system; 

FIG. 154 is a diagram for illustrating a 
position at which VC2 is accommodated in a TU2 frame; 

FIG. 155 is a diagram showing a frame format of 
TU12 in the SDH transmission system; 

FIG. 156 is a diagram for illustrating a 
position at which VC12 is accommodated in a TU12 frame; 

FIG. 157 is a diagram showing a format of 
pointer bytes in the SDH transmission system; 

FIG. 158 is a diagram for illustrating state 
transition of a pointer value in the SDH transmission 
system; ~ 

FIG. 159 is a block diagram showing an example 
of an SDH transmission network; 

FIG. 160 is" a block diagram showing an example 



of a pointer processing apparatus; 

FIG. 161 is a diagram for illustrating a method 
of detecting a mismatch alarm in the SDH transmission 
system; 

FIG. 162 is a diagram showing a format of a 
J1/J2 byte (path trace signal) in the SDH transmission 
system; 

FIG. 163 is a diagram for illustrating a CRC 
operation process in the SDH transmission system; 

FIG. 164 is a diagram showing a format of a B3 
byte in the SDH transmission system; 

FIGS. 165(a),, 165(b) and 166 are diagrams for 
illustrating a BIP8 operation in the SDH transmission 
system; 

FIG. 167 is a diagram showing a format of C2 
byte in the SDH transmission system; 

FIG. 168 is a diagram for illustrating a value 
(mapping code) set in a C2 byte in the SDH transmission 
system; 

FIG. 169 is a diagram showing a format of Gl 
byte in the SDH transmission system; 

FIG. 170 is a diagram for illustrating a value 
(FEBE code) set in a Gl byte in the SDH transmission 

system; ~ 

FIG. 171 is a diagram showing a format of a V5 
byte in the SDH transmission system; 

FIGS. 172(a) and 172(b) are diagrams for 



illustrating a BIP2 operation process in the SDH 
transmission system; 

FIG- 173 is a diagram for illustrating the BIP2 
operation process in the SDH transmission system; 

FIG. 174 is a diagram for illustrating a value 
(FEBE code) set in a V5 byte in the SDH transmission 
system; 

FIG. 175 is a diagram for illustrating a value 
(mapping code) set in a V5 byte in the SDH transmission 
system; 

FIGS. 176(a) through 176(f) are timing charts 
for illustrating a performance monitor (BIPPM) process 
in the SDH transmission system; 

FIGS. 177(a) through 177(g) are timing charts 
for illustrating a performance monitor (FEBEPM) process 
in the SDH transmission system; and 

FIG, 178 is a block diagram showing an example 
of a cross-connecting apparatus. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(a) Description of aspects of the invention 

Now, description will be made of aspects of the 
present invention referring to the drawings. 

FIG. 1 is a block diagram showing an aspect of 
this invention. A pointer processing apparatus in the 
SDH transmission system shown in FIG. 1 has an address 
generating unit 1, a pointer extracting unit 2, a 



pointer processing unit 3, a RAM (random access memory) 
4 and a RAM controlling unit 5 in order to serially 
process pointers of inputted multiplex data. 

The address generating unit 1 allocates an 
address to each channel of the inputted multiplex data. 
The pointer extracting unit 2 extracts pointer bytes 
including at least HI byte or VI byte (Hl/Vl byte), and 
H2 byte or V2 byte (H2/V2 byte) . The pointer processing 
unit 3 conducts a necessary pointer process. 

The RAM 4 holds an information group represented 
by pointer bytes of each channel extracted from the 
multiplex data, an information group necessary to 
commence a pointer action by the received pointer bytes 
and an information group as a result of commencement of 
the pointer action, obtained by the above pointer 
extracting unit 2 and the pointer processing unit 3, in 
a region indicated by an address generated by the 
address generating unit 1 for each channel. The RAM 
controlling unit 5 controls a sequence of operation to 
write-in/read-out the RAM 4. 

The pointer processing apparatus according to 
this invention with the above structure holds the above 
various information groups obtained from the multiplex 
data by the pointer extracting unit 2 and the pointer 
processing unit 3 into the RAM 4 for each channel 
according to an address generated by the address 
generating unit 1 so as to serially conduct the pointer 
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process on the inputted multiplex data without 
separating the multiplex data into data on each channel 
(without converting the multiplex data into parallel 
data) . 

5 According to the above pointer processing 

apparatus, it is unnecessary to provide circuits used 
for the pointer process equal in number to plural 
channels so as to largely decrease the apparatus 
(circuit) scale, the power consumption, the number of 
10 distributions between function (circuit) blocks and the 
like. 

The above RAM 4 may be divided into a first RAM 
and a second RAM. In which case, the first RAM holds 
the information group represented by the Hl/Vl byte of 

15 the above received pointer bytes, whereas the second RAM 
holds the information group represented by the H2/V2 
byte of the above received pointer bytes, the 
information group necessary to commence the above 
pointer action and the information group as a result of 

20 commencement of the pointer action. 

The pointer processing apparatus of this 
invention writes the above information group in the 
first RAM according to a timing of the Hl/Vl byte, while 
reading that information group according to a timing of 

25 the H2/V2 byte. On the other hand, the pointer 

processing apparatus can write and read the above 
various information groups in and from the second RAM 



- 57- 

according to a timing of the H2/V2 byte. This can 
decrease the number of time of accesses (Hl/Vl timing) 
to the above second RAM. As a result, a power 
consumption of the RAM 4 may be further decreased. 
5 In concrete, the above pointer processing unit 3 

may have a first pointer translating unit for 
compressing the number of bits of the received Hl/Vi 
byte to hold the information whose number of bits has 
been compressed into the RAM 4, whereby the number of 

10 bits of the information groups that should be held into 
the RAM 4 may be decreased. As a result, the number of 
bits necessary for the RAM 4 may be decreased so that a 
size of the RAM 4 in use may be also decreased. 

The pointer processing unit 3 may have, in 

15 addition to the above first pointer translating unit, a 
second pointer translating unit for generating a pointer 
process control signal and a pointer process result at a 
timing of extracting the H2/V2 byte from the multiplex 
data on the basis of the multiplex data, the bit number 

20 compressed information generated by the first pointer 
translating unit, the information group represented by 
the H2/V2 byte of the above received pointer bytes, the 
information group necessary to commence the pointer 
action and the information group as a result of 

25 commencement of the pointer action, and holding these 
information groups into the RAM 4. It is therefore 
possible to generate various pointer process control 
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signals necessary for the pointer process for each 
channel or conduct the pointer process in common in one 
pointer processing unit 3* This may largely decrease 
the apparatus scale , the power consumption, the number 
5 of distributions between function blocks and the like. 

The pointer processing apparatus shown in FIG. 1 
may extract an information signal indicating a pointer 
value of each channel from the multiplex data and hold 
low-order bits excepting the MSB (the most significant 

10 bit) of the information signal into the RAM 4, besides 

having a latch circuit for holding one bit of the MSB of 
the information signal obtained when a signal size of 
each channel of the multiplex data is TU3 . In this 
case, a signal obtained by decoding an address value 

15 allocated to the channel of the above TU3 is used as a 
control signal to write-in and read-out the above latch 
circuit . 

The pointer processing apparatus of this 
invention holds only low-order bits excepting the MSB 
v 20 into the RAM 4 so that the number of bits necessary to 

the RAM 4 is further decreased. 

As a result, it is possible to further decrease 
a size of the RAM 4. When a signal size is TU3 , the 
above MSB might be a value different from a value 
25 obtained at the time of TU3 . In such case, one bit of 

the MSB is held in the latch circuit so that information 
necessary for the pointer processing may be always 
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ensured to certainly conduct the process. 

The above pointer processing apparatus 3 may 
have a coincidence detecting unit for detecting 
coincidence between a received pointer value and a 
5 received pointer value of the preceding frame to hold a 
result of the coincidence detection as a one-bit 
information into the RAM 4, a pointer value out-of-range 
converting unit for converting the pointer value held in 
the RAM 4 into a certain value out of a pointer value 
10 range when receiving a pointer byte representing invalid 
information and holding this converted information in 
the RAM 4, and a normal pointer value three consecutive 
coincidental reception detecting unit for detecting 
normal pointer value three consecutive * coincidental 
15 reception by a logical product of a signal representing 
a result of the coincidence detection stored in the RAM 
4 and a result of detection of coincidence between the 
preceding pointer value and a value of received pointer 
bytes . 

r 

^" 7 * M 20 The pointer processing unit 3 detects normal 

pointer value three consecutive coincidental reception 
by a logical product of a signal (one-bit information) 
representing a coincidence detection result stored in 
the RAM 4 and a result of coincidence detection on the 
25 received pointer value and a value of a received pointer 
bytes. It is therefore possible to normally conduct 
normal pointer value three consecutive coincidental 



i 
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reception detection serially on eacli channel only by 
holding a coincidence detection result of one-bit 
information into the RAM 4 without providing exclusive 
circuits each for counting how many times a normal 
5 pointer value is received or exclusive circuits each for 
holding a result of the counting equal in number to 
plural channels. 

Therefore, it is possible to decrease a size of 
the RAM 4, besides largely decreasing the apparatus 

10 size, the power consumption, the number of distributions 
between function blocks and the like, as well. 

The above pointer processing unit 3 may have an 
LOP detecting unit for detecting an LOP (Loss Of 
Pointer) state. The LOP detecting unit may have a count 

15 controlling unit for counting the number of times of NDF 
enable consecutive reception or the number of times of 
invalid pointer consecutive reception according to a 
predetermined truth table on the basis of NDF enable 
reception, invalid pointer reception, information of NDF 

20 enable reception of the receding frame and a count value 
of the preceding frame. 

The pointer processing unit 3 may detect the LOP 
state only by counting the number of times of NDF enable 
consecutive recept ion~or invalid consecutive reception. 

25 As a result, it is possible to serially detect the LOP 
state of each channel without providing exclusive 
circuits each for counting the number of times of NDF 
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enable consecutive reception or exclusive circuits each 
for counting the number of times of invalid pointer 
consecutive reception equal in number to plural 
channe 1 s . 

5 In this case, the apparatus scale, the power 

consumption, the number of distributions between 
function blocks and the like may be largely decreased. 

The above pointer processing unit 3 may have an 
INC/DEC reception result recognizing unit for 

10 recognizing an INC/DEC (increment/decrement) reception 

result in addition to the above LOP detecting unit. The 
INC/DEC reception result recognizing unit may have an 
INC/DEC detecting unit for detecting INC or DEC from 
received pointer bytes, and a stuff control suppressing 

15 unit having an n-ary counting unit for suppressing a 

stuff control by the INC/DEC reception during n (n is a 
natural number) frames after reception of NDF enable and 
INC/DEC so as to prevent memory slip caused by INC/DEC 
consecutive reception. With this arrangement, the 

20 pointer processing unit 3 holds a result of the counting 
by the n-ary counting unit and a result of reception of 
either INC or DEC into a RAM for recognizing an INC/DEC 
reception result to recognize an INC/DEC reception 
result using the reception result of INC/DEC held in the 

25 RAM, the count value of the n-ary counting unit and the 
result of NDF enable reception obtained by the above LOP 
detecting unit. 
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The above pointer processing unit 3 may 
recognize a result of INC/DEC reception only by holding 
a result of reception of either INC or DEC into the RAM 
for recognizing an INC/DEC reception result so that it 
5 is unnecessary to hold both of the INC reception result 
and the DEC reception result in the RAM for recognizing 
an INC/DEC reception result. This can decrease the 
number of bits necessary for the RAM. 

It is therefore possible to further decrease a 
10 size of the RAM for receiving an INC/DEC reception 

result, besides decreasing a power consumption of the 
RAM. 

The above pointer processing unit 3 may have an 
alarm state transition protecting unit. The alarm state 
15 transition protecting unit has, as a protecting circuit 
in m (m is a natural number) stages for conducting alarm 
state transition, a count controlling unit having a 
counting function and a RAM for protecting alarm state 
transition which stores a count value of the count 

20 controlling unit. The pointer processing unit 3 thereby 
counts up in the count controlling unit when receiving 
an alarm state transition object signal, resets a count 
of the count controlling unit if not receiving the alarm 
state transition object "signal , transits to an alarm 

25 state when a count value of the count controlling unit 
reaches a maximum value, holds a count value of the 
count controlling unit as it was the maximum value in 
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the RAM 4 until receiving an alarm cancel condition so 
as to judge whether a relevant channel is in the alarm 
state or not from whether a count value obtained when 
the count value is read out from the RAM 4 reaches the 
5 maximum value or not. 

The above pointer processing unit 3 holds only a 
count value corresponding to the number of times of 
reception of the alarm state transition object signal at 
a corresponding channel address in the RAM 4 by the 

10 count controlling unit so as to serially recognize the 
alarm state of plural channels while suppressing the 
number of bits necessary to the RAM 4 to the minimum. 

In this case, it is unnecessary to provide 
circuits each for recognizing the alarm state equal in 

15 number to the plural channels so that the apparatus 
scale, the power consumption, the number of 
distributions between function blocks and the like may 
be largely decreased. 

The above pointer processing unit 3 may have an 

20 active pointer value holding unit for. holding an active 
pointer value for each channel at which hardware are 
actually operating aside from a received pointer value. 

The active pointer value holding unit holds low-order 

— -*tt^' 

bits excepting the MSB of the above active pointer value 
25 into a RAM for holding an active pointer value, besides 
having a latch circuit for latching one bit of the MSB 
when a signal size of each channel of the multiplex data 



is TU3, in which a signal obtained by decoding an 
address value allocated to a channel of TU3 is used as a 
control signal used to write-in and read-out the latch 
circuit. 

The pointer processing unit 3 may generate an 
active pointer value necessary for the pointer process 
for each channel without holding all bits of the active 
pointer value in the RAM for holding an active pointer 
value so that the number of bits necessary for the RAM 
for holding an active pointer value may be decreased. 

It is therefore possible to decrease the number 
of bits necessary to the RAM for holding an active 
pointer value so as to contribute to reduction of a size 
and a power consumption of the RAM. 

The above pointer processing unit 3 may have an 
SPE leading byte recognizing unit for recognizing a Jl 
byte or a V5 byte as a leading byte of SPE (synchronous 
Payload Envelope) in addition to the above active 
pointer value holding unit. The SPE leading byte 
recognizing unit has an offset counting unit for 
retrieving a leading byte of SPE, reads out an active 
pointer value from the above active pointer value 
holding unit to recognize a position of the leading byte 
of SPE by a logical product of an SPE enable signal and 
a result of detection of coincidence between an offset 
count value and the active pointer value. 

The pointer processing unit 3 serially reads out 



an active pointer value from the active pointer value 
holding unit to recognize a position of a leading byte 
of SPE by a logical product of the SPE enable signal and 
a result of detection of coincidence between an offset 
count value and the active pointer value. It is 
therefore possible to serially recognize a leading byte 
of SPE of each channel without providing circuits each 
for holding an active pointer value or circuits each for 
counting an offset value equal in number to plural 
channe 1 s . 

In consequence, the apparatus scale, the power 
consumption, the number of distributions between 
function blocks and the like may be largely decreased. 

The pointer processing apparatus shown in FIG. 1 
may have a mapping setting register group for setting 
which signal size among TU3/TU2/TU12 each channel of the 
multiplex data is mapped in, and a signal size selecting 
circuit for selecting a signal size of a relevant 
channel from the above mapping setting register group on 
the basis of an address allocated to each channel by the 
address generating unit 1. The pointer processing 
apparatus recognizes a signal size of each channel of 
the multiplex data by the above mapping setting register 
group and the signal -size selecting circuit to conduct 
pointer extraction and the pointer process in a common 
circuit according to a signal size by giving information 
about the signal size to the pointer extracting unit 2, 
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the pointer processing unit 3 and the RAM controlling 
unit 5. 

The pointer processing apparatus of this 
invention may always recognize which signal size among 

5 TU3/TU2/TU12 each channel of the multiplex data is 
mapped in so as to conduct the pointer extraction and 
the pointer process in a common circuit without having 
the pointer extracting units 2, the pointer processing 
units 3 and the like equal in number to channels in 

10 different signal sizes even if channels in different 
signal sizes mixedly exist in the multiplex data. 

It is therefore possible to largely decrease the 
apparatus scale, the power consumption, the number of 
distributions between function blocks and the like. 

15 j n concrete, the above pointer processing 

apparatus has three TU3/TUG3 setting registers and seven 
TU2/TUG2 setting registers for each of the TU3/TUG3 
setting register totaling- The pointer processing 
apparatus further has a signal size recognizing unit for 

20 judging whether a relevant channel is mapped in TU3 or 
not by the above TU3/TUG3 setting registers, and judging 
whether the channel is mapped in TU2 or TU12 by the 
above TU2/TUG2 setting registers if the channel is not 
mapped in TU3 , thereby recognizing a signal size of the 

2 5 channe 1 . 

The pointer processing apparatus of this 
invention may conduct the pointer process on all 
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channels with only 24 setting registers without 
necessity of having setting registers equal in number to 
all channels, that is, setting registers for TU3 for 3 
signal sizes, setting registers for TU2 for 21 channels 
and setting registers for TU12 for 63 channels, for 
example . 

Namely, it is possible to conduct the pointer 
process on all channels with setting registers reduced 
in number to about a one-third (24 in total) without 
necessity of providing setting registers (for 87 
channels) which can comply with all signal sizes. In 
consequence, the apparatus scale, the power consumption, 
the number of distributions between function blocks and 
the like may be largely decreased. 

The pointer processing apparatus shown in FIG. 1 
which conducts the pointer extraction and the pointer 
process in a common circuit according to a signal size 
as above may be equipped with offset counters for 
respective signal sizes, select a count value of each of 
the offset counters according to mapping set information 
fed from the mapping setting register group to recognize 
a position of a leading byte of SPE . 

The pointer processing apparatus of this 
invention may conduct-the process to recognize a 
position of a leading byte of SPE for each of all 
channels in a common circuit even if channels in 
different signal sizes mixedly exist in the multiplex 
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data. 

The above pointer processing unit 3 has a RAM 
for changing a pointer having an ES (elastic) storage 
function, writes SPE data and information bits 
5 representing a leading byte of SPE obtained from the 
inputted multiplex data in the RAM, reads the data 
written in the RAM at a timing on the reading side to 
recognize a leading position of the SPE from a value of 
information bits representing the read SPE leading byte. 
10 The pointer processing unit 3 may thereby 

Ia » serially recognize leading positions of SPEs for all 

channels using the common RAM for changing a pointer to 
=U change pointers . 

□ Namely, it is possible to recognize a leading 
If 15 byte position of SPE and change a pointer for each of 

all channels in a common circuit even if channels in 
ij different signal sizes mixedly exit in the multiplex 

::f data so that the apparatus scale, the power consumpt ion, 

□ the number of distributions between function blocks and 
20 the like may be largely decreased. 

The above pointer processing apparatus may have 
a write/read number counter for controlling the above 
RAM for changing a pointer, and a decoding circuit for 
TU3 and a decoding crrcuit for TU2 for decoding a count 
25 value for TU3 and a count value for TU2 , respectively, 

in order to switch a count number between an occasion of 
setting of TU3 mapping and an occasion of setting of TU2 
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mapping, selects an output signal of either one of the 
decoding circuits according to a signal size to use it 
as a load signal for the above counter, thereby using 
the above write/read number counter of the RAM as a 
5 common counter at the time of TU3 mapping and at the 
time of TU3 mapping. 

The pointer processing apparatus of this 
invention selects an output signal of either one of the 
decoding circuits to switch a count number between an 

10 occasion of setting of TU3 mapping and an occasion of 
setting of TU2 mapping so as to count the number of 
write/read rows in a common counter even if channels in 
different signal sizes such as TU3 and TU2 mixedly exist 
in the multiplex data. 

15 It is thereby possible to decrease the number of 

the write/read number counters to the number necessary 
for one channel although the write/read number counters 
for 3 channels for TU3 and 21 channels for TU2 are 
heretofore required so that the apparatus scale, the 

20 power consumption, the number of distributions between 
function blocks and the like may be largely decreased. 

The above pointer processing apparatus may have 
a write/read number counter for controlling the above 
RAM for changing a pointer, and a decoding circuit for 

25 TU3 , a decoding circuit for TU2 and a decoding circuit 
for TU12 for decoding a count value for TU3 , a count 
value for TU2 and a count value for TU 12, respectively, 
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in order to switch a count number among an occasion of 
setting of TU3 mapping, an occasion of setting of TU2 
mapping and an occasion of setting of TU12 mapping, in 
which an output signal of any one of the decoding 

5 circuits is selected according to a signal size to be 

used as a load signal for the counter, whereby the above 
write/read number counter of the RAM is used as a common 
counter upon TU3/TU2/TU12 mapping. 

The pointer processing apparatus of this 

10 invention selects an output signal of any one of the 
decoding circuits to switch a count number among an 
occasion of setting TU3 mapping, an occasion of setting 
of TU2 mapping and an occasion of setting of TU12 
mapping, thereby counting the write/read row number by a 

15 common counter even if channels in different signal 
sizes such as TU3, TU2 and TU12 mixedly exist in the 
multiplex data . 

It is therefore possible to largely decrease the 
apparatus scale, the power consumption, the number of 

20 distributions between function blocks, further, 

FIG. 2 is a block diagram showing another aspect 
of this invention. A pointer processing apparatus in 
the SDH transmission system shown in FIG. 2 has an AU4 
pointer processing unit 6 for conducting a process on an 

25 AU4 pointer, and a TU pointer processing unit 7 for 

conducting a process on a TU pointer after the process 
by the~TU4 pointer processing unit 6. The AU4 pointer 
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processing unit 6 has an AU4 pointer detecting unit 6a, 
an ES memory for transferring a clock 6b, an ES write 
counter 6c and an ES read counter 6d. 

The AU4 pointer detecting unit 6a translates an 
5 AU4 pointer, generates a VC4 enable signal and a signal 
representing a Jl byte position of VC4P0H (path 
overhead) with a clock on the transmission line's side. 
The ES memory 6a is used to transfer a signal obtained 
after the AU4 pointer has been detected by the AU4 
10 pointer detecting unit 6a from a clock on the 

transmission line's side to a clock on the apparatus's 
side . 

The ES write counter 6c controls write-in 
process for the ES memory 6b with a clock on the 

15 transmission line's side. The ES read counter 6d 

controls read-out process ^or the ES memory 6b with a 
clock on the apparatus's side. 

In the pointer processing apparatus of this 
invention with the above structure, the ES write counter 

20 6c is operated with a clock on the transmission line's 
side, while the ES read counter 6d is operated with a 
clock on the apparatus's side, a phase difference in 
count value between the ES write counter 6c and the ES 
read counter 6d is detected to conduct a stuff control, 

25 whereby a signal is transferred from a clock on the 

transmission line's side to a clock on the apparatus's 
side in the AU4 pointer processing unit 6. 
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The TU pointer processing unit 7 may conduct a 
TU pointer process on the multiplex data obtained after 
transferred the clock so that it becomes unnecessary to 
provide ES stages used to absorb an effect such as clock 
5 fluctuations occurring upon transferring the clock equal 
in number to all channels. 

According to the above pointer processing 
apparatus is effective to a reduction of a size, a power 
consumption and the like of this apparatus. 

10 The above AU4 pointer processing unit 6 may have 

an AU4 pointer calculating/inserting unit for 
calculating an AU4 pointer on the basis of a transmit 
frame signal and inserting it, and gives data into which 
the AU4 pointer has been inserted by the AU4 pointer 

15 calculating/inserting unit to the TU pointer processing 
unit 7. The pointer processing apparatus of this 
invention may grasp a state of the process (the stuff 
control and the like) in the ES memory 6b from the data 
into which the AU4 pointer has been inserted by the AU4 

20 pointer calculating/inserting unit. 

It is therefore possible to readily verify a 
state of the operation of the ES memory 6b. If any 
problem arises in the pointer process, for example, it 
is possible to quickly specify whether the problem is on 

25 the AU4 pointer processing's side or the TU pointer 
processing's side to cope with the problem. 

The above pointer processing apparatus may have 
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a selecting circuit for selecting a signal in which the 
AU4 pointer has been changed by the AU4 pointer 
processing unit 6 having the above AU4 pointer 
calculating/inserting unit or a signal in which the TU 
5 pointer has been changed in the TU pointer processing 

unit, and transmitting the selected signal. The pointer 
processing apparatus of this invention may selectively 
output a signal in which the AU4 pointer has been 
changed or a signal in which the TU pointer has been 

10 changed so that the apparatus in the rear stage (a 

cross-connecting apparatus, for instance) may comply 
with both signals with one apparatus. This can decrease 
even a size of the apparatus in the rear stage. 

The above TU pointer processing unit 7 may have 

15 the address generating unit 1, the pointer extracting 

unit 2, the pointer processing unit 3, the RAM 4 and the 
RAM controlling unit 5 shown in FIG. 1. The TU pointer 
processing unit 7 shown in FIG. 2 may thereby serially 
conduct the pointer process (the TU pointer process) on 

20 the inputted multiplex data without separating the 
multiplex data into data on each channel (without 
converting the multiplex data into parallel data) as 
described before with reference to FIG. 1. This largely 
contribute to a decrease of a size and a power 

25 consumption of this apparatus. 

FIG. 55 is a block diagram showing still another 
aspect of this invention. A POH "terminating process 



apparatus 1000 shown in FIG. 55 conducts a POH 
terminating process on a multiplex signal in which 
information on a plurality of channels are multiplexed 
transmitted in the SDH transmission system. The POH 
terminating process apparatus 1000 has a POH terminating 
operation processing unit 1001 in common to all channels 
for conducting a POH termination operation process on 
the multiplex signal and a storage unit 1002 flexibly 
readable and writable for storing a result of an 
operation conducted in the POH terminating process unit 
1001 for each channel. 

The POH terminating process apparatus 1000 shown 
in FIG. 55 uses stored information about a corresponding 
channel stored in the storage unit 1002 when conducting 
the POH terminating operation process on a multiplex 
signal to conduct the POH terminating operation process 
in the POH terminating operation process unit 1001, 
stores an obtained result of the POH terminating 
operation process in a storage area for the 
corresponding channel, thereby serially conducting the 
POH terminating operation process on the multiplex 
signal without separating the multiplex signal into 
channe 1 s . 

The above POKU terminating operation process 
apparatus 1000 can serially conduct the POH terminating 
operation process on the multiplex signal without 
separating the multiplex signal into channels. 
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Therefore, it becomes unnecessary to equip circuits for 
the POH terminating operation process equal in number to 
channels in the multiplex signal. 

According to this invention, it is possible to 
5 largely decrease a (circuit) scale and a power 

consumption of the POH terminating process apparatus 
1000. 

The above POH terminating process apparatus 1000 
may have a latching unit for temporarily storing stored 

10 information about a corresponding channel read out from 
the storage unit 1002 and POH byte data in the multiplex 
signal that should be processed when conducting the POH 
terminating operation process by the POH terminating 
operation process unit 1001, make the latching unit 

15 latch the stored information held in the storage unit 
100 and the POH byte data in the multiplex signal that 
should be processed at a detecting timing of POH, 
thereby supplying the stored information necessary for 
the POH terminating operation process to the POH 

20 terminating operation process unit 1001 at a desired 

timing. The POH terminating operation process unit 1001 
can thereby be operated only when necessary. 

The above POH terminating process apparatus 1000 
supplies stored information for each corresponding 

25 channel and POH byte data in the multiplex signal that 
should be processed necessary for the POH terminating 
operation process to the POH terminating operation 
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process unit 1001 at a desired timing, thereby operating 
the POH terminating operation process unit 1001 only 
when necessary. This can further largely decrease a 
power consumption of the POH terminating process 
5 apparatus 1000. 

The above POH terminating operation process unit 
1001 may be configured as a J1/J2 byte serially 
terminating process unit for serially conducting a 
terminating process on Jl byte and J2 byte included in 

10 the multiplex signal, for example. In which case, the 
storage unit 1002 stores a result of an operation 
conducted in the J1/J2 byte serially terminating process 
unit for each channel, besides supplying stored 
information to the J1/J2 byte serially terminating unit. 

15 The POH terminating process apparatus can 

serially conduct the terminating process on Jl byte 
[included in VC (Virtual Container)-3 if the multiplex 
signal is an STM-1 frame] and a terminating process on 
J2 byte included in POH of the multiplex signal having a 

20 signal size in a lower digital stage different from a 
signal size of the multiplex signal including Jl byte, 
by the J1/J2 byte serially terminating process unit in 
common to all channels. 

Therefore, it- is unnecessary to equip circuits 

25 each for terminating Jl byte and circuits each for 

terminating J2 byte equal in number to corresponding 
channels in the POH termfnating process apparatus 1000. 
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In consequence, a scale and a power consumption of the 
POH terminating process apparatus 100 can be largely 
decreased . 

In concrete, the above J1/J2 byte serially 
5 terminating process unit has units described below, for 
example : 

•a multiframe pattern serially detecting unit 
for serially detecting a multiframe pattern of Jl byte 
and J2 byte; 

10 -a multiframe pattern number serially 

controlling unit for serially controlling the number of 
multiframes of Jl byte and J2 byte; 

•an LOM serially detecting unit for serially 
detecting LOM (Loss Of Multiframe) of Jl byte and J2 

15 byte; 

•a CRC serially detecting unit for serially 
detecting CRC (Cyclic Redundancy Check) of Jl byte and 
J 2 byte; and 

•a TIM serially detecting unit for serially 
20 detecting TIM (Trace Indicator Mismatch) of Jl byte and 
J2 byte. 

In this case, the above storage unit 1002 stores 
result of operations conducted in the multiframe pattern 
serially detecting unirt, the multiframe pattern number 
25 serially controlling unit, the LOM serially detecting 
unit, the CRC serially detecting unit and the TIM 
serially detecting unit mentioned above for each 
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channel, besides supplying stored information to the 
multiframe pattern serially detecting unit, the 
multiframe pattern number serially controlling unit, the 
LOM serially detecting unit, the CRC serially detecting 
5 unit and the TIM serially detecting unit. 

Whereby, the POH terminating process apparatus 
1000 can serially obtain various alarm information such 
as LOM, CRC, TIM and the like by the J1/J2 byte serially 
terminating process unit in common to all channels. 

10 Therefore, it becomes unnecessary to equip a 

circuit for detecting LOM, a circuit for detecting CRC, 
a circuit for detecting TIM and the like separately to 
the POH terminating operation processing unit 1000, 
which can further decrease a scale and a power 

15 consumption of the apparatus. 

The POH terminating operation process unit 1001 
shown in FIG* 55 may be configured as a B3/V5 byte 
serially terminating process unit for conducting a 
terminating process on BIP (Bit Interleaved Parity) of 

20 B3 byte and V5 byte included in the multiplex signal and 
a terminating process on BIPPM (BIP performance Monitor) 
of the B3 byte and V5 byte mentioned above. In which 
case, the storage unit 1002 stores a result of an 
operation conducted in the B3/V5 byte serially 

25 terminating process unit for each channel, besides 

supplying stored information to the B3/V5 byte serially 
terminating process unit. 
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Whereby, the POH terminating process unit 1000 
can serially conduct a BIP terminating (operating) 
process on B3 byte (included in POH of VC-3 if the 
multiplex signal is an STM-1 frame) and a BIP 
5 terminating process on the V5 byte included in POH of 
the multiplex signal having a signal size in a lower 
digital stage different from a signal size of the 
multiplex signal including B3 byte, by the B3/V5 byte 
serially terminating process unit in common to all 
10 channels. 

Therefore, it becomes unnecessary to equip 
circuits for the BIP terminating process on B3 byte and 
V5 byte equal in number to corresponding channels so 
that a scale and a power consumption of the apparatus 
15 can be further decreased. 

In concrete, the B3/V5 byte serially terminating 
process unit has, for example, the following units: 

•a BIP-8 operation serially processing unit for 
serially conducting a BIP8 (Bit Interleaved Parity-8) 
20 operation on the multiplex signal; 

•a BIP2 operation serially processing unit for 
serially conducting a BIP2 (Bit Interleaved Parity-2) 
operation on the multiplex signal; 

•a BIP error -seTecting unit for selecting a BIP 
25 error signal outputted from the BIP8 operation serially 
processing unit or the BIP2 operation serially 
processing unit; and 
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•a BIPPM serially adding unit for serially- 
conducting an adding operation on BIPPM on the basis of 
the BIP error signal selected by the BIP error selecting 
unit . 

5 In this case, the above storage unit 1002 stores 

a result of the operation conducted in the above BIPPM 
serially adding unit for each channel, besides supplying 
stored information to the BIPPM serially adding unit. 

Whereby, the POH terminating process apparatus 
10 1000 can serially detect a BIP error, which should be 

detected through the POH terminating process for each of 
channels generally having different signal sizes, by the 
B3/V5 serially terminating process unit in common to all 
channe 1 s . 

15 It therefore becomes unnecessary to equip 

circuits each for detecting a BIP8 error and circuits 
each for detecting a BIP2 error equal in number to 
corresponding channels, which can largely decrease a 
scale and a power consumption of the apparatus. 

20 The B3/V5 byte serially terminating process unit 

may have the following units: 

•a BIP8 operation serially processing unit for 
serially conducting the BIP8 operation on the multiplex 
signal; ~ 

25 -a first BIPPM serially adding unit for serially 

conducting the addition operation on BIPPM on the basis 
of a BIP error signal fed from the BIP8 operation 
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serially processing unit; 

•a BIP2 operation serially processing unit for 
serially conducting the BIP2 operation on the multiplex 
signal; and 

5 -a second BIPPM serially adding unit for 

serially conducting the adding operation on BIPPM on the 
basis of a BIP error signal fed from the BIP2 operation 
serially processing unit. 

In which case, the above storage unit 1002 has a 

10 first storage unit for storing a result of each 

operation conducted in the above first BIPPM serially 
adding unit besides supplying stored information to the 
first BIPPM serially adding unit, and a second storage 
unit for storing a result of each operation conducted in 

15 the above second BIPPM serially adding unit besides 
supplying stored information to the second BIPPM 
serially adding unit. 

Namely, the above B3/V5 byte serially 
terminating process unit obtains BIP error signals 

20 (BIPPMs) one by one through the BIP8 serially 

terminating process and the BIP2 serially terminating 
process, after that, selectively outputs one of the 
BIPPMs. It is therefore possible to serially obtain 
BIPPMs in a simple structure. If there is particularly 

25 no need to use the storage unit 1002 holding BIPMs in 
common to all channels, the above structure is very 
effectively. 
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This largely contributes to flexibility and 
versatility in configuring the apparatus. 

The POH terminating operation processing unit 
1001 shown in FIG. 55 may be configured as a UNEQ 
5 serially terminating process unit for serially 

conducting a terminating process on UNEQ (Unequipped) of 
C2 byte and V5 byte included in the multiplex signal. 
In which case, the storage unit 1002 stores a result of 
an operation conducted in the UNEQ serially processing 
10 unit for each channel, besides supplying stored 

information to the UNEQ serially terminating process 
unit . 

The POH terminating process apparatus 1000 can 
serially conduct a UNEQ terminating process on C2 byte 

15 (included in POH of VC-3 if the multiplex signal is an 
STM-1 frame) , and the UNEQ terminating process on V5 
byte included in POH of the multiplex signal having a 
signal size in a lower digital stage different from that 
of the multiplex signal including C2 byte, by the UNEQ 

20 serially terminating process unit in common to all 
channe 1 s . 

Therefore, it becomes unnecessary to equip 
circuits for the UNEQ terminating process on C2 byte and 
V5 byte equal in number to corresponding channels, which 
25 can largely decrease a scale and a power consumption of 
the apparatus . 

In concrete, the above UNEQ serially terminating 
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process unit has, for example, units below: 

•a C2UNEQ indication serially detecting unit for 
serially detecting whether C2 byte indicates UNEQ or 
not ; 

5 -a V5UNEQ indication serially detecting unit for 

serially detecting whether V5 byte indicates UNEQ or 
not ; 

•a UNEQ indication selecting unit for selecting 
a UNEQ indication detect signal outputted from the 

10 C2UNEQ indication serially detecting unit or the V5UNEQ 
indication serially detecting unit; and 

•a UNEQ serially detecting unit for serially 
indicating UNEQ of C2 byte and V5 byte on the basis of 
the UNEQ indication detect signal selected by the UNEQ 

15 indication selecting unit. 

In this case, the above storage unit 1002 stores 
a result of detection conducted in the UNEQ serially 
detecting unit for each channel, besides supplying 
stored information to the UNEQ serially detecting unit. 

20 The POH terminating process apparatus 1000 can 

serially indicate UNEQ, which should be done in the POH 
terminating process for each of channels generally 
having different signal sizes, by the UNEQ serially 
terminating process unit in common to all channels. 

25 Therefore, it becomes unnecessary to equip 

circuits each for indicating UNEQ equal in number to 
corresponding channels, which can largely decrease a 
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scale and a power consumption of the apparatus. 

Incidentally, the UNEQ serially terminating 
process unit may have units below: 

•a C2UNEQ indication serially detecting unit for 
5 serially detecting whether C2 byte indicates UNEQ or 
not ; 

-a first UNEQ serially detecting unit for 
serially indicating UNEQ of C2 byte on the basis of a 
UNEQ indication detect signal fed from the above C2UNEQ 
10 indication serially detecting unit; 

•a V5UNEQ indication serially detecting unit for 
serially detecting whether V5 byte indicates UNEQ or 
not ; 

•a second UNEQ serially detecting unit for 
15 serially indicating UNEQ of V5 byte on the basis of a 

UNEQ indication detect signal fed from the above V5 UNEQ 
indication serially detecting unit; and 

•a UNEQ indication selecting unit for selecting 
UNEQ indication outputted from the above first UNEQ 
20 serially detecting unit or the second UNEQ serially 
detecting unit. 

In which case, the storage unit 1002 shown in 
FIG. 55 has a first storage unit for storing a result of 
detection conducted in the first UNEQ serially detecting 
25 unit for each channel besides supplying stored 

information to the first UNEQ serially detecting unit, 
and a second storage unit for storing a result of 
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detection conducted in the second UNEQ serially 
detecting unit for each channel besides supplying stored 
information to the second UNEQ serially detecting unit. 
Namely, the above UNEQ serially terminating 
5 process unit serially conducts the UNEQ indicating 

process on C2 byte and the UNEQ indicating process on V5 
byte, one by one, after that, selectively outputs one of 
the UNEQ indications. It is therefore possible to 
serially indicate UNEQ in a simple structure. This is 

10 very effective if there is particularly no need to use 
the storage unit 1002 holding UNEQ indication in common 
to all signal sizes. 

Accordingly, this invention largely contributes 
to flexibility and versatility in configuring the 

15 apparatus . 

The POH terminating operation processing unit 
1001 shown in FIG. 55 may be configured as an SLM 
serially terminating process unit for serially 
conducting a terminating process on SLM (Signal Label 

20 Mismatch) of V5 byte and C2 byte included in the 

multiplex signal. In which case, the storage unit 1002 
stores a result of an operation conducted in the SLM 
serially terminating unit for each channel, besides 
supplying stored inf o-rma*tion to the SLM serially 

25 terminating process unit. 

The POH terminating process apparatus 1000 can 
serially conduct an SLM terminating process on C2 byte 
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and the SLM terminating process on V5 byte in the SLM 
terminating process unit in common to all channels. 

Therefore, it is possible to further decrease a 
scale and a power consumption of the apparatus. 
5 In concrete, the above SLM serially terminating 

process unit has, for example, units below: 

•a C2 mismatch serially detecting unit for 
serially detecting that mismatch is detected in C2 byte; 
•a V5 mismatch serially detecting unit for 
10 serially detecting that mismatch is detected in V5 byte; 
•a mismatch detection selecting unit for 
selecting a mismatch detect signal outputted from the C2 
mismatch serially detecting unit or the V5 mismatch 
serially detecting unit; and 
15 -an SLM serially detecting unit for serially 

detecting SLM of C2 byte and V5 byte on the basis of the 
mismatch detect signal selected by the above mismatch 
detection select signal. 

In this case, the storage unit 1002 stores a 
20 result of detection conducted in the SLM serially 
detecting unit for each channel, besides supplying 
stored information to the SLM serially detecting unit. 

Whereby, the POH terminating process apparatus 
1000 can serially detect~SLM, which should be done in 
25 the POH terminating process for each of channels 

generally having different signal sizes, by the SLM 
serially terminating process unit in common to all 
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channels . 

Therefore, it becomes unnecessary to equip 
circuits each for detecting SLM equal in number to 
corresponding channels, which largely decreases a scale 
5 and a power consumption of the apparatus. 

Incidentally, the SLM serially terminating 
process unit may have units below: 

•a C2 mismatch serially detecting unit for 
serially detecting that mismatch is detected in C2 byte; 
10 -a first SLM serially detecting unit for 

serially detecting SLM of C2 byte on the basis of a 
mismatch detect signal fed from the above C2 mismatch 
serially detecting unit; 

•a V5 mismatch serially detecting unit for 
15 serially detecting that mismatch is detected in V5 byte; 
•a second SLM serially detecting unit for 
serially detecting SLM of V5 byte on the basis of a 
mismatch detect signal fed from the above V5 mismatch 
serially detecting unit; and 
20 -an SLM selecting unit for selecting SLM 

outputted from the first SLM serially detecting unit or 
the second SLM serially detecting unit. 

In this case, the storage unit 1002 has a first 
storage unit for storing^a result of detection conducted 
25 in the first SLM serially detecting unit for each 

channel, besides supplying stored information to the 
first SLM serially detecting unit, and a second storage 
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unit for storing a result of detection conducted in the 
second SLM serially detecting unit for each channel, 
besides supplying stored information to the second SLM 
serially detecting unit. 
5 Namely, the above SLM serially terminating 

process unit serially conducts an SLM detecting process 
on C2 byte and the SLM detecting process on V5 byte, one 
by one, after that, selectively outputs one of the SLMs , 
thereby serially detecting SLM in a simple structure. 

10 This is very effective if there is particularly no need 
to use the storage unit 1002 for holding SLM in common 
to all signal sizes. 

Accordingly, this invention largely contributes 
to flexibility and versatility in configuring the 

15 apparatus . 

Further, the POH terminating operation process 
unit 1001 shown in FIG. 55 may be configured as an FEBE 
serially terminating process unit for serially 
conducting a terminating process on FEBE (Far End Block 

20 Error) of Gl byte and V5 byte included in the multiplex 
signal and a terminating process on FEBEPM (FEBE 
Performance Monitor) of Gl byte and V5 byte mentioned 
above. In which case, the storage unit 1002 stores a 
result of an operation conducted in the FEBE serially 

25 terminating process unit for each channel, besides 
supplying stored information to the FEBE serially 
terminating process unit. 



Whereby, the POH terminating process apparatus 
1000 can serially conduct the terminating process on 
FEBE and FEBEPM of Gl byte (included in POH of VC-3 if 
the multiplex signal is an STM-1 frame) and a 
terminating process on FEBE and FEBEPM of V5 byte 
included in POH of the multiplex signal having a 
different signal size in a lower digital stage different 
from that of the multiplex signal including Gl byte by 
the FEBE serially terminating process unit in common to 
all channels. 

In this case, it is possible to further decrease 
a scale and a power consumption of the apparatus. 

In concrete, the above FEBE serially terminating 
process unit has, for example parts below: 

•a G1FEBE serially detecting unit for serially 
detecting FEBE of Gl byte; 

•a V5FEBE serially detecting unit for serially 
detecting FEBE of V5 byte; 

•an FEBE selecting unit for selecting an FEBE 
detect signal outputted from the Gl FEBE serially 
detecting unit or V5FEBE serially detecting unit; and 

•an FEBEPM serially adding unit for serially 
conducting an adding operation on FEBEPM on the basis of 
the FEBE detect signal selected by the above FEBE 
selecting unit. 

In which case, the storage unit 1002 stores a 
result of addition conducted by the FEBEPM serially 
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adding unit for each channel, besides supplying stored 
information to the FEBEPM serially adding unit. 

Whereby, the POH terminating process apparatus 
1000 can serially conduct the terminating process on 
5 FEBE and FEBEPM, which should be done in the POH 
terminating process for each of channels generally 
having different signal sizes, by the FEBE serially 
terminating process unit in common to all channels. 
Therefore, it becomes unnecessary to equip 
10 circuits each for conducting the terminating process on 
FEBE and FEBEPM equal in number to corresponding 
channels. This can largely decrease a scale and a power 
consumption of the apparatus. 

Incidentally, the FEBE serially terminating 
15 process unit may have parts below: 

•a G1FEBE serially detecting unit for serially 
detecting FEBE of Gl byte; 

•a first FEBEPM serially adding unit for 
serially conducting an adding operation on FEBEPM on the 
20 basis of an FEBE detect signal supplied from the above 
G1FEBE serially detecting unit; 

•a V5FEBE serially detecting unit for serially 
detecting FEBE of V5 byte; 

•a second FEBEPM~serial ly adding unit for 
25 serially conducting an adding operation on FEBEPM on the 
basis of an FEBE detect signal supplied from the above 
V5FEBE serially detecting unit; and 
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• an FEBEPM selecting unit for selecting FEBEPM 
outputted from the first FEBEPM serially adding unit or 
the second FEBEPM serially adding unit. 

In which case, the storage unit 1002 stores a 
5 result of addition conducted in the FEBEPM serially 

adding unit for each channel, besides supplying stored 
information to the FEBEPM serially adding unit. 

Namely, the above FEBE serially terminating 
process unit serially conducts the detection of FEBE and 
10 the adding operation on FEBEPM of Gl byte, and detection 
of FEBE and the adding operation on FEBEPM of V5 byte, 
one by one, after that, selectively outputs one of the 
FEBEPMs . It is thereby possible to serially detect FEBE 
and FEBEPM in a simple structure. The above structure 
15 is very effective if there is particularly no need to 
use the storage unit 1002 holding FEBEPM in common to 
all signal sizes. 

This invention, thus, largely contributes to 
flexibility and versatility in configuring the 
20 apparatus . 

Further, the POH terminating operation process 
unit 1001 shown in FIG. 55 may be configured as an FERF 
serially terminating process unit for serially 
conducting a terminating^process on FERF (Far End 
25 Receive Failure) of Gl byte and V5 byte included in the 
multiplex signal. In which case, the storage unit 1002 
stores a result of an operation conducted in the FERF 
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serially terminating process unit for each channel, 
besides supplying stored information to the FERF 
serially terminating process unit. 

Whereby, the POH terminating process apparatus 
5 can serially conduct a terminating process on FERF of Gl 
byte and a terminating process on FERF of V5 byte by the 
FERF serially terminating process unit in common to all 
channels . 

Therefore, it . is possible to further decrease a 
10 scale and a power consumption of the apparatus. 

In concrete, the above FERF serially terminating 
process unit has, for example , units below: 

•a G1FERF indication serially detecting unit for 
serially detecting that Gl byte indicates FERF; 
15 -a V 5 FERF indication serially detecting unit for 

serially detecting that V5 byte indicates FERF; 

•an FERF indication detection selecting unit for 
selecting an FERF indication detect signal outputted 
from the Gl FERF indication serially detecting unit or 
20 the V5FERF indication serially detecting unit; and 

•an FERF serially detecting unit for serially 
detecting FERF of Gl byte and V5 byte on the basis of 
the FERF indication detect signal selected by the above 
FERF indication detection selecting unit. 
25 In which case, the storage unit 1002 stores a 

result of detection conducted in the FERF serially 
detecting unit for each channel, besides supplying 
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stored information to the FERF serially detecting unit. 

Whereby, the POH terminating process apparatus 
1000 can serially conduct a terminating process on FERF, 
which should be done in the POH terminating process each 
5 of channels generally having different signal sizes, by 
the FERF serially terminating process unit in common to 
all channels. 

Therefore, it becomes unnecessary to equip 
circuits each for the FERF terminating process equal in 
10 number to corresponding channels. This can further 

largely decrease a scale and a power consumption of the 
apparatus . 

The FERF serially terminating process unit may 
have units below: 
15 -a G1FERF indication serially detecting unit for 

serially detecting that Gl byte indicates FERF; 

■a first FERF serially detecting unit for 
serially detecting FERF of the above Gl byte on the 
basis of an FERF indication detect signal fed from the 
20 G1FERF indication serially detecting unit; 

•a V5FERF indication serially detecting unit for 
serially detecting that V5 byte indicates FERF; 

•a second FERF serially detecting unit for 
serially detecting FEEFlxf the above V5 byte on the 
25 basis of an FERF indication detect signal fed from the 
V5FERF indication serially detecting unit; and 

• an FERF indication selecting unit for selecting 



- 94- 

FERF indication outputted from the first FERF serially 
detecting unit or the second FERF serially detecting 
unit . 

In which case, the storage unit 1002 has a first 
5 storage unit for storing a result of detection conducted 
in the first FERF serially detecting unit for each 
channel besides supplying stored information to the 
first FERF serially detecting unit, and a second storage 
unit for storing a result of detection conducted in the 

10 second FERF serially detecting unit for each channel 

besides supplying stored information to the second FERF 
serially detecting unit. 

Namely, the above FEBE serially terminating 
process unit serially conducts detection of and an 

15 indicating process on FERF of Gl byte and detection of 
and indicating process on FERF of V5 byte, one by one, 
after that, selectively outputs one of the FERFs . It is 
therefore possible to indicate FERF in a simple 
structure. This is very effective if there is 

20 particularly no need to use the storage unit 1002 
holding FERF in common to all signal sizes. 

This invention, thus, largely contributes to 
flexibility and versatility in configuring the 
apparatus . _ ~~ 

25 Further, the POH terminating process apparatus 

1000 shown in FIG. 55 may have a POH timing signal 
serially generating unit for serially generating a POH 



timing signal used for a process conducted in the POH 
terminating operation process unit 1001 on the basis of 
a timing signal indicating positions of Jl byte and V5 
byte in the multiplex signal and type information of the 
multiplex signal, thereby serially generating the POH 
timing signal necessary for the POH terminating 
operation process unit 1001 in common to all channels. 

Therefore, it becomes unnecessary to equip 
circuits each for generating the POH timing signal equal 
in number to corresponding channels. This can further 
largely decrease a scale and a power consumption of the 
apparatus . 

In concrete, the above POH timing signal 
serially generating unit has, for example units below: 

•a count value initializing unit for initialize 
an SPE (Synchronous Payload Envelope) count value by 
receiving a timing signal indicating positions of Jl 
byte and V5 byte in the multiplex signal; 

•a count value addition controlling unit for 
conducting an addition control on the SPE count value on 
the basis of a signal fed from the above count value 
initializing unit; 

•a storage unit flexibly readable and writable 
for holding an SPE count^added value obtained in the 
above count value addition controlling unit for each 
channel, and supplying held data for each channel to the 
count value initializing unit; and 
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•a POH timing signal generating unit for 
generating a POH timing signal used for a process 
conducted in the POH terminating operation process unit 
1001 on the basis of a signal fed from the above count 
5 value initializing unit and type information of the 
multiplex signal. 

In the POH terminating process apparatus 1000 
with the above structure, the POH timing signal serially 
generating unit successively initializes, adds and 
10 updates information about leading positions (Jl byte and 
V5 byte) of SPEs in the multiplex signal while holding 
the information in the storage unit for each channel, 
thereby serially generating various POH timing signals 
necessary for processes conducted in the POH terminating 
15 operation process unit 1001 by the POH timing signal 
serially generating unit in common to all channels. 

It is therefore possible to realize the above 
POH timing signal generating process in a quite simple 
structure . 

20 The POH terminating process apparatus 1000 shown 

in FIG. 55 is provided with an address generating unit 
for generating address information used to discriminate 
each channel of the multiplex signal, thereby generating 
the address inf ormat ion ^fbr the storage unit 1002 in the 

25 address making unit in common to all channels. 

Therefore, it becomes unnecessary to equip circuits each 
for generating the address information for the storage 
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unit 1002 equal in number to corresponding channels, and 
to conduct a special process to discriminate each 
channel in the POH terminating operation processing unit 
1001. 

5 According to the POH terminating process" 

apparatus 1000 of this invention, it is possible to 
further largely decrease a scale and a power consumption 
of the apparatus. 

The POH terminating process apparatus 1000 shown 

10 in FIG. 55 may have the following units as the POH 
terminating operation process unit 1001: 

•a J1/J2 byte serially terminating process unit 
for serially conducting a terminating process on Jl byte 
and J2 byte included in the multiplex signal; 

15 -a B3/V5 byte serially terminating process unit 

for serially conducting a terminating process on BIP of 
B3 byte and V5 byte included in the multiplex signal and 
a terminating process on BIPPM of the above B3 byte and 
V5 byte; 

20 * a UNEQ/SLM serially terminating process unit 

for serially conducting a terminating process on UNEQ of 
C2 byte and V5 byte included in the multiplex signal and 
serially conducting a terminating process on SLM of the 
above C2 byte and V5 byte mentioned above; and 

25 -an FEBE/FERF serially terminating process unit 

for serially conducting a terminating process on FEBE of 
Gl byte and V5 byte incltided in the multiplex signal and 
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a terminating process on FEBEPM of the above Gl byte and 
V5 byte mentioned above, besides serially conducting a 
terminating process on FERF of the Gl byte and V5 byte. 

In which case, the storage unit 1002 stores 
result of operations conducted in the J1/J2 byte 
serially terminating process unit, the B3/V5 byte 
serially terminating process unit, the UNEQ/SLM serially 
terminating process unit and the FEBE/FERF serially 
terminating process unit mentioned above for each 
channel, besides supplying stored information to the 
J1/J2 byte serially terminating process unit, the B3/V5 
byte serially terminating process unit, the UNEQ/SLM 
serially terminating process unit and the FEBE/FERF 
serially terminating process unit. 

The POH terminating process apparatus 1000 with 
the above structure can serially conduct the terminating 
process on Jl byte and J2 byte to detect a multiframe 
pattern of the multiplex signal, the terminating process 
on B3 byte and V5 byte to obtain BIP (BIPPM) from the 
multiplex signal, the terminating process on C2 byte and 
V5 byte to obtain FEBE (FEBEPM) , and the terminating 
process on Gl byte and V5 byte to obtain FERF in common 
to all channels. 

According to ±heT>OH terminating process 
apparatus 1000 of this invention, it is unnecessary to 
equip circuits for conducting the above processes equal 
in number to corresponding channels. Therefore, a scale 
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and a power consumption of the apparatus can be largely 
decreased. 

A pointer/POH terminating process apparatus 
according to this invention for conducting a pointer 
5 process and a POH terminating process on a signal in 
which information on a plurality of channels is 
multiplexed transmitted in the SDH transmission system 
has serial pointer processing unit for serially 
conducting the pointer process on the multiplex signal 

10 without separating the multiplex signal into channels, 
and a serial POH terminating process unit for serially 
conducting the POH terminating process on the above 
multiplex signal without separating the multiplex signal 
into channels. 

15 The above pointer/POH terminating process 

apparatus can serially conduct both of the pointer 
process and the POH terminating process on the multiplex 
signal transmitted in the SDH transmission system 
without separating the multiplex signal into channels. 

20 According to this invention, it is possible to 

realize the pointer/POH terminating process apparatus in 
a minimum scale and with a minimum power consumption. 

Now, description will be made of an embodiment 
of this invention referr'fhg to the drawings. 

25 (b-1) Description of a whole structure of a pointer 
processing apparatus 

FIG. 3 is a block diagram showing a structure of 
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an essential part of a line terminating apparatus to 
which a pointer processing apparatus according to the 
embodiment of this invention is applied. The line 
terminating apparatus (LT) 8 shown in FIG. 3, which 
5 corresponds to the line terminating apparatus 306 shown 
in FIG. 66, has a section overhead/line overhead 
(SOH/LOH) terminating process unit 8A, a pointer 
processing apparatus 8B, a path overhead (POH) 
terminating process unit 8C, a cross-connecting (XC) 

10 apparatus 8D, a POH inserting process unit 8E, an AU4 
pointer inserting process unit 8F and an SOH/LOH 
inserting process unit 8G. 

The SOH/LOH terminating process unit 8A detects 
an overhead part (SOH/LOH) of received multiplex data 

15 (STM-n frame: where n is a degree of multiplexing, n = 
1, 4, 16 or 64), and conducts a terminating process to 
remove the overhead part from the STM-n frame. The 
pointer processing unit 8B conducts the pointer process 
to terminate /change an AU4 pointer or change a TU 

20 pointer of the multiplex data (AU4 frame) having been 
undergone the terminating process by the SOH/LOH 
terminating process unit 8A. 

To this end, the pointer processing apparatus 8B 
has, as shown in FIG. -3, ""an AU4 pointer processing unit 

25 81B, a TU pointer processing unit 82B and a selecting 
circuit 83B. The AU4 pointer processing unit 81B 
conducts a terminating process such as to detect the AU 
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pointer from the AU4 frame to remove the AU4 pointer 
from the AU4 frame to make the AU4 frame be VC4, or a 
pointer changing process such as to add (insert) an AU4 
pointer to the AU4 frame (that is, VC4) terminated once. 
The TU pointer processing unit 82B changes the TU 
pointer used to indicate an accommodation position of 
VC4, for instance. 

The selecting circuit 83B selectively outputs 
the multiplex data having been undergone the AU4 pointer 
terminating process (that is, whose TU pointer has been 
changed) inputted through the AU4 pointer processing 
unit 81B and the TU pointer processing unit 82B or the 
multiplex data whose AU pointer has been changed 
inputted from the AU4 pointer processing unit 81B 
according to a cross-connect setting signal supplied 
from the outside. 

The POH terminating process unit 8C terminates 
or monitors a POH of the multiplex data fed from the AU4 
pointer processing unit 81B of the above pointer 
processing unit 8. The cross-connecting apparatus 8D 
cross-connects (TSI : time slot interchanges) the 
multiplex data (VC4/VC3/VC2/VC12 ) fed from the pointer 
processing apparatus 8B in a unit of VC4 or in a unit of 
VC3/VC2/VC12. - ~" 

The POH inserting process unit 8E inserts a POH 
into the VC4 frame fed from the cross-connecting 
"apparatus 8D if the POH has been terminated by the above 
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POH terminating process unit 8C, or outputs (through) 
the VC4 frame as it is if the POH is not terminated. 
The AU4 pointer inserting process unit 8F inserts an AU4 
pointer into the VC4 frame if the AU4 pointer has been 
5 terminated by the AU4 pointer processing unit 81B of the 
pointer processing unit 8, or outputs the VC4 frame as 
it is if the AU4 pointer is not terminated. 

The SOH/LOH inserting process unit 8G assembles 
the STM-n frame by inserting SOH/LOH into the VC4 frame 

10 (that is, AU4) into which the AU4 pointer has been 
inserted to generate transmit multiplex data. 

Namely, the pointer processing apparatus 8B 
according to this embodiment can selectively output the 
multiplex data (VC4) whose AU4 pointer has been 

15 terminated or the multiplex data (AU4) into which the 
AU4 pointer has been inserted (changed) according to a 
setting from the outside by the above selecting circuit 
83B as will be described later in item (C) , thereby 
cross-connecting a signal in a VC4 level and a signal in 

20 a level below the VC4 level by one cross-connecting 
apparatus 8D. 

In the case of cross-connecting in a unit of 
VC4, for example, the AU4 pointer processing unit 81B 
changes the AU4 pointer, then gives the multiplex data 

25 into which the AU4 pointer has been inserted to the 

cross-connecting apparatus 8D via the selecting circuit 
83B. At that time, the POH of the VC4 is not terminated 
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in the POH terminating process unit 8C, but is passed 
through (can be monitored). 

The multiplex data cross-connected by the cross- 
connecting apparatus 8D is passed through the POH 
inserting process unit $E and the AU4 pointer inserting 
process unit 8F since the AU4 pointer and POH of VC4 
have been inserted, then inserted SOH/LOH thereinto by 
the SOH/LOH inserting process unit 8G to be assembled 
into an STM-n frame. 

In the case of cross-connecting in a unit of 
VC3/VC2/VC12 , the AU4 pointer processing unit 81B and 
the POH terminating process unit 8C terminate the AU4 
pointer and the POH, respectively, the TU pointer 
processing unit 82B changes the TU pointer and gives the 
multiplex data (VC3/VC2/VC12) in which the AU4 pointer 
has been terminated to the cross-connecting apparatus 8D 
via the selecting circuit 83B. 

The multiplex data cross-connected by the cross- 
connecting apparatus 8D in this case is inserted 
thereinto POH and an AU4 pointer by the POH inserting 
process unit 8E and the AU4 pointer inserting process 
unit 8F, respectively, since the AU4 pointer and the POH 
of the VC4 have been terminated, then inserted thereinto 
SOH/LOH by the SOH/LOH inserting process unit 8G to be 
assembled into an STM-n frame. 

Next, the above pointer processing apparatus 8 
will be described in detail. The description will be, 
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however, made in the order of the TU pointer processing 
unit 82B and the AU4 pointer processing unit 81B for the 
sake of convenience. The description below is in the 
case where received multiplex data is an STM-1 frame, 
5 but the same process is conducted on an STM-n frame (n = 
4, 16, 64) after the STM-n frame has been separated into 
STM-1 frames. 

(b-2) Description of the TU pointer processing unit 

FIG. 4 is a block diagram showing a structure of 
10 an essential part of the TU pointer processing unit 82B. 
In FIG. 4, reference numeral 10 denotes an address 
generating unit, 11 denotes a pointer extracting unit, 
12 denotes a pointer processing unit, 13 denotes a RAM 
(random access memory) controlling unit, and 14 denotes 
15 a RAM. 

The address generating unit 10 generates an 
address (channel address) allocated to each channel 
(multiplex data) in the TU level multiplexed in an STM-1 
frame based on a frame signal generated on the basis of 

20 detection of a frame synchronization pattern (Al and A2 
bytes) included in SOH of the STM-1 frame. The pointer 
extracting unit 11 serially extracts pointer bytes 
(including at least Hl/Vl byte and H2/V2 byte) of each 
channel from the multiplex data. The pointer processing 

25 unit 12 receives the multiplex data from the pointer 
extracted unit 11, serially analyzes the pointer, 
detects a state of the pointer and changes the pointer, 
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etc. , of the multiplex data of each channel in serial. 

The pointer processing unit 12 has the following 
functioning parts as will be described later. 

(1) received pointer value holding function 

(2) normal pointer three consecutive coincidental 
reception detecting function 

(3) LOP (Loss Of Pointer) detecting function 

(4) increment/decrement (INC/DEC) reception result 
recognizing function 

(5) alarm state transition detecting function 

(6) active pointer value holding function 

(7) SPE leading byte (J1/V5) recognizing function 

The RAM controlling unit 13 generates a control 
signal used to control a sequence of an operation to 
serially write/read a result of each channel obtained by 
the pointer processing unit 12 into/from the RAM 14. The 
RAM 14 holds output data of the pointer processing unit 
12 in a region indicated by a channel address fed from 
the address generating unit 10 for each channel. 

The RAM 14 holds information groups (information 
groups necessary for the pointer process obtained from 
multiplex data) shown below, as will be described later 
with reference to FIG. 10. 
® information group represented by pointer bytes of 
each channel extracted from multiplex data obtained by 
the pointer extracting unit 11 (high-order two bits of a 
received pointer value, for example) 
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© information group necessary to commence a pointer 
action by received pointer bytes [an NDF enable (EN) 
signal and the like] 

® information group as a result of commencement of the 
pointer action [an INV-V1, AIS detection signal (AIS-V1) 
5 and the like) 

In the TU pointer processing unit 82B with the 
above structure according to this embodiment, each of 
the above information groups (X) through (J) is written in 
the RAM 21 at an address indicated by a RAM address (a 

10 channel address) generated by the address generating 

unit 10 according to a write enable signal (a detection 
timing of received pointer bytes) generated by the RAM 
controlling unit 13. 

The pointer processing unit 12 reads out the 

15 information groups (J) through ® of the preceding frame 
from the RAM 14 according to a read enable signal 
generated by the RAM controlling unit 13, and serially 
conducts the pointer process using the read information 
groups (J) through (3) of each channel. 

20 Namely, the above TU pointer processing unit 82B 

can serially hold the information groups (J) through ® 
generated by the pointer extracting unit 11 and the 
pointer processing unit 12 in common to all channels at 
an address indicated by an address allocated to each 

25 channel in the RAM 14. As a result, if the number of 

channels that should be undergone the pointer processing 
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(signals in the TU level in the STM-1 frame) is 
increased, it is possible to process multiplex data by a 
circuit (one pointer processing unit 12) in common to 
all channels without separating the multiplex data into 
data on each channel. 

Therefore, it becomes unnecessary to provide 
circuits used for the pointer process equal in number to 
plural channels (a maximum of 63 channels) in order to 
cope with all the channels, which can largely decrease 
an apparatus scale, a power consumption, the number of 
distributions between the function (circuit) blocks of 
this pointer processing apparatus 8B. 

The above RAM 14 can be, as shown in FIG. 5, for 
example, divided into a RAM 21 (a first RAM: RAM Rl) and 
a RAM 22 (a second RAM: RAMR2) to separately hold the 
above information groups (D through © which are held by 
the RAM 14 as follows. 
• RAM 21 (RAMR1) 

(D information group represented by Hl/Vl byte in the 
received pointer bytes 
•RAM 22 (RAMR2) 

(J) information group represented by H2/V2 byte in 
received pointer bytes 

(2) information group "necessary to commence the above 
pointer action 

(3) information group as a result of commencement of the 
above pointer action 
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In this case, it is necessary to obtain the 
information groups represented by Hl/Vl byte and H2/V2 
byte. For this, the pointer extracting unit 11 is 
provided with an Hl/Vl byte extracting unit 23 for 
extracting HI byte or VI byte of each channel from 
multiplex data, and an H2/V2 byte extracting unit 24 for 
extracting H2 byte or V2 byte of each channel form the 
multiplex data, whereby the pointer process is serially 
conducted using the data held in each of the RAMs 21 and 
22. 

In the above TU pointer processing unit 82B, the 
information group (pointer byte) extracted from the 
multiplex data in the Hl/Vl byte extracting unit 23 is 
written in an address (region) of the RAM 21 indicated 
by a RAM address (channel address) generated by the 
address generating unit 10 at a detection timing of the 
Hl/Vl byte generated by the RAM controlling unit 13. On 
the other hand, the information group extracted from the 
multiplex data by the H2/V2 byte extracting unit 24 and 
the information group generated by the pointer 
processing unit 12 are written in the RAM 22 at a 
detection timing of H2/V2 byte generated by the RAM 
controlling unit 13. 

" Wfc^* 

The pointer processing unit 12 reads out each of 
the information groups from the RAMs 21 and 22 at a 
detection timing of the received H2/V2, then conducts 
the pointer process using the information group of the 
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received Hl/Vl byte of each channel read out from the 
RAM 22, the information group of the received H2/V2 byte 
of each channel read out from the RAM 22 and a signal 
generated by the H2/V2 byte extracting unit 24. 

Namely, in the above TU pointer processing unit 
82B, the RAM 14 shown in FIG. 4 is divided into the RAM 
21 and the RAM 22 so that data is written in the RAM 21 
at a timing of received Hl/Vl byte and read out from the 
same at a timing of received H2/V2 byte, whereas data is 
written in and read out from the RAM 22 at a timing of 
received H2/V2 byte. 

Accordingly, the number of times of access to 
the RAM 22 is decreased, whereby a power consumption of 
the RAMs 21 and 22 (RAM 14) can be decreased. In the 
following description, the RAM 14 is sometimes divided 
into the RAM 21 and the RAM 22 and sometimes not 
divided, for the sake of convenience. It is, however, 
possible to divide or not divide the RAM 14, basically. 

FIG. 6 is a block diagram showing a detailed 
structure of the above address generating unit 10. As 
shown in FIG. 6, the address generating unit 10 has an 
address counter for TUG3 15, an address counter for TUG2 
16, an address counter for TU12 17, an AND gate 18 and 
an AND gate of one-input" inverting type 19. 

The address counter for TUG3 (a ternary counter) 
15 counts the number (the number of channels) of TUG3 (a 
maximum of 3 channels are multiplexed) multiplexed in an 



STM-1 frame. The address counter for TUG 2 (a septenary 
counter) counts the number of channels of TUG 2 (a 
maximum of 7 channels are multiplexed) multiplexed in a 
TUG3 frame. The address counter for TU12 (a ternary 
counter) 17 counts the number of channels (a maximum of 
3 channels are multiplexed) multiplexed in a TUG 2 frame. 
Each of the address counters 15 through 17 is loaded an 
initial value by an input of frame signal. 

According to this embodiment, a carry-out 
terminal (CO) of the address counter 15 is connected to 
a carry-in terminal (CI) of the address counter 16 and a 
carry-out terminal (CO) of the address counter 16 is 
connected to a carry-in terminal (CI) of the address 
counter 17, thereby configuring a 63-ary counter. 
Outputs of these three address counters 15 through 17 
are used as a RAM address (a channel address) for the 
RAM 14. 

The AND gate (a logical product arithmetic 
element) 18 converts an output of the address counter 17 
into "0" when the AND gate 18 is not set to a TU12 mode 
by a TU12 setting signal which will be described later 
(i.e., when the TU12 setting signal is in an L level). 
The AND gate of one-input inverting type 19 converts an 
output of the address- counter 16 into "0" only when the 
AND gate 19 is set to a TU3 mode by a TU3 setting signal 
which will be described later (i.e., only when the TU3 
setting signal is in an H level). 



The address generating unit 10 switches a 
combination of the counters 15 through 17 (i.e., only 
the counter 15, the counter 15 and the counter 16, or 
all the counters 15 through 17) operated according to 
the TU12 mode setting signal and the TU3 mode setting 
signal to generate an address for the RAM 14 in 
combination as shown in FIG. 7, for example, whereby a 
channel address for TU3/TU2/TU12 is used in common in 
the RAM 14. 

It is therefore possible to flexibly cope with 
by using one address generating unit 10 no matter which 
combination frames (VC4/VC3/VC2/VC12) in different 
signal sizes mixedly exist in the STM-1 frame. 
Incidentally, as shown in FIG. 7, addresses 00 through 
02hex are addresses common to TU3/TU2/TU12 , and the 
addresses 03 through 14h e x are addresses common to the 
TU2/TU12. 

The above address generating unit 10 may be 
provided with an address converting unit 20 in addition 
to the structure shown in FIG. 6, as shown in FIG. 8, 
for example. Here, the address converting unit 20 
conducts a desired adding process on an address output 
of each of the counters 15 through 17 to generate an 
address converting signal such as to prevent an idle 
address from being generated in the RAM 14. 

To this end, the address converting unit 20 is 
configured as a circuit in combination of a half adder 
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20-1, a full adders 20-2 through 20-8 and an EXOR gate 
(an exclusive-OR circuit) 20-9 as shown in FIG. 9 if a 
maximum of 63 channels of TU12 are multiplexed in the 
STM-1 level, for example. 

5 An address converting system by the address 

converting unit 20 is as shown in FIG. 7 (a relation 
between count value and address) if a maximum of 63 
channels of TU12 are multiplexed in the STM-1 level, as 
above. To satisfy this relation, a bit "1" (T1CN1) of 

10 the address counter 17 and a bit "2" (T2CN2) of the 
address counter 16 are inputted to A and B input 
terminals of the half adder 20-1, respectively, whereas 
a bit "0" (TICNO) of the address counter 17, a bit "2" 
(T2CN2) of the address counter 16 and a bit "1" (T2CN1) 

15 of the address counter 16 are inputted to A, B and Ci 
input terminals of the full adder 20-2, respectively. 

A bit "1" (T1CN1) of the address counter 17, a 
bit "1" (T2CN1) of the address counter 16 and a bit "0" 
(T2CN0) of the address counter 16 are inputted to A, B 

20 and Ci input terminals of the full adder 20-3, 

respectively. A bit "0" (T1CN0) of the address counter 
17, a bit "0" (T2CN0) of the address counter 16 and a 
bit "0" (T3CN0) of the address counter 15 are inputted 
to A, B and Ci input "terminals of the full adder 20-4, 

25 respectively. 

A bit "0" (T1CN0) of the address counter 17, a 
carry output of the half adder 20-1 and a carry output 
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of the full adder 20-6 are inputted to A, B and Ci input 
terminals of the full adder 20-5, respectively, A sum 
output of the half adder 20-1, a carry output of the 
full adder 20-2 and a carry output of the full adder 20- 
5 7 are inputted to A, B and Ci input terminals of the 
full adder 20-6, respectively. 

A sum output of the full adder 20-2, a carry 
output of the full adder 20-3 and a carry output of the 
full adder 20-8 are inputted to A, B and Ci input 

10 terminals of the full adder 20-7, respectively. A sum 
output of the full adder 20-3, a bit "1" (T3CN1) of the 
address counter 15 and a carry output of the full adder 
20-4 are inputted to A, B and Ci input terminals of the 
full adder 20-8, respectively. 

15 A bit "1" (T1CN1) of the address counter 15 and 

a carry output of the full adder 20-5 are inputted to 
the EXOR gate 20-9. An output of the EXOR gate 20-9 and 
sum outputs of the full adders 20-5 through 20-8 and 20- 
4 become an output of the address converting unit 20. 

20 Namely, as shown in FIGS. 7 and 9, since address 

numbers "0 M through "2" become 0-2 address outputs as 
they are, a bit "0" and a bit "1" of the address counter 
15 are inputted to the 0th place and the 1st place of 
the address converting unit 20, respectively. 

25 When the address number is "3", the address 

counter 16 indicates "1" . In order to output "3", the 
LSB (the least significant bit "0") of the address 
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counter 16 is inputted to the Oth place and the 1st 
place of the address converting unit 20. The above Oth 
place and the 1st place of the data so inputted are 
added, respectively, whereby the address numbers "0" 
through "5" are obtained. 

Next, when the address number is "6", the 
address counter 16 indicates "2". In order to output 
"6" at that time, a bit "1" of the address counter 16 is 
inputted to the 1st place and the 2nd place of the 
address converting unit 20. The respective places of 
the so inputted data are added in the similar manner. 

Further, when the address number is "12 M , the 
address counter indicates "4". In order to output "12" 
at that time, the MSB (the most significant bit "2") of 
the address counter 16 is inputted to the 2nd place and 
the 3rd place of the address converting unit 20. The 
respective places of the so inputted data are added. 

When the address number is "21" (15hex), the 
address counter 17 indicates "1". In order to output 
"21" at that time, the LSB (bit "0") of the address 
counter 15 is inputted to the 4th place, the 2nd place 
and the Oth place of the address converting unit 20. 
Namely, 15hex is added. 

Next, when the address number is "42" (2Ahex), 
the address counter 15 indicates "2". In order to 
output "42" at that time, the MSB (the most significant 
bit "1" ) of the address counter 15 is inputted to the 
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5th place, the 3rd place and the 1st place of the 
address converting unit 20. Namely, 2Ah e x is added. 

Through the above operation, the address 
generating unit 10 in this case obtains address outputs 
in which all idle addresses are compressed (refer to an 
address space in FIG. 10), whereby an address line to 
the RAM 14 is converted from 7 bits to 6 bits. 
Accordingly, the idle address occurring in the RAM 14 is 
cut so that a scale of the RAM 14 can be decreased. 

Next, FIG. 11 is a block diagram showing a 
structure of a pointer translating unit 12A provided in 
the pointer processing unit 12. The pointer translating 
unit (a first pointer translating unit) 12A has an alarm 
state detecting unit 26, an NDF detecting unit, an SS- 
bit disagreement detecting unit 28, an NDF enable 
detecting unit 29, a pointer value high-order two bits 
extracting unit 30, an OR gate (a logical sum circuit) 
31, an inverting gate (inverter) 32 and an AND gate (a 
logical product circuit) 32'. 

The alarm state detecting unit 26 detects 
whether received multiplex data (Hl/Vl byte) is all "1" 
(ALL "1") or not. The NDF detecting unit 27 detects a 
value of invalid NDF bits (N bits: refer to FIG. 64) 
from a received Hl/Vt byte. The SS-bit disagreement 
detecting unit 28 detects disagreement between SS bits 
in the received Hl/Vl byte and an SS-bit reception 
expected value. 
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The NDF enable detecting unit 29 detects whether 
the NDF bits are "1001" signifying enable or not from 
the received Hl/Vl byte. The pointer value high-order 
two bits extracting unit 30 extracts high-order two bits 
of a pointer value from the received Hl/Vl byte. 

The pointer translating unit 12A with the above 
structure detects ALL M l" of the received Hl/Vl byte (8 
bits) in the alarm state detecting unit 26, then outputs 
a signal generated in the alarm state detecting unit 26 
as an alarm state detection signal (an AIS-V1 signal) of 
one bit. At that time, the NDF detecting unit 27 
detects reception of NDF bits which are neither normal 
NDF ("0110") nor NDF enable ("1001") from the NDF bits 
(4 bits) of the received Hl/Vl. 

The value of the SS bits is determined according 
to a signal size. For this, the SS bit disagreement 
detecting unit 28 employs that value as a reception 
expecting value, and detects disagreement of the SS bits 
of 2 bits of the received Hl/Vl byte on the basis of the 
reception expected value. The NDF enable detecting unit 
29 detects NDF enable ("1001") from the NDF bits (4 
bits) of the received Hl/Vl byte. The pointer value 
high-order two bits detecting unit 30 extracts high- 
order two bits of the- pointer value from the received 
Hl/Vl byte. 

Then, a signal obtained by the OR gate 31 which 
is a logical sum of a signal generated by the NDF 



detecting unit 27 and a signal generated by the SS-bit 
disagreement dtecting unit 28 is outputted as the 
invalid pointer detection signal (INV-V1 signal) of one 
bit. On the other hand, a signal obtained by the AND 
gate 32' which is a logical product of an inverted 
signal (an output of the inverter 32) of a signal 
generated by the SS-bit disagreement dtecting unit 28 
and a signal generated by the NDF enable detecting unit 
29 is outputted as the NDF enable signal (an NDF-EN 
signal) of one bit. 

As a result, the RAM 21 (or the RAM 14) holds 
data (information) of five bits in total which includes 
the alarm state detection signal of 1 bit, the invalid 
pointer detection signal of 1 bit, the NDF enable signal 
of 1 bit and the pointer value of 2 bits. Incidentally, 
the data is held according to a write enable signal (a 
detect timing of the Hl/Vl byte) supplied from the RAM 
controlling unit 13. 

Namely, the pointer translating unit (the first 
pointer translating unit) 12A according to this 
embodiment compresses the number of bits (8 bits) of the 
received Hl/Vl byte into 5 bits, and holds the 
information whose number of bits has been compressed in 
the RAM 21 (or the RAM 14) . Accordingly, the number of 
bits necessary for the RAM 21 (or the RAM 14) is 
decreased from 8 bits to 5 bits. It is therefore 
possible to reduce a size of the used RAM 21 (or the RAM 
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14). 

FIG. 12 is a diagram showing an example of 
contents of data held in the above RAM 21 (or the RAM 
14). It is, however, unnecessary to always hold the 
data in the order shown in FIG. 12. 

The data held in the RAM 21 (or the RAM 14) by 
the pointer translating unit 12A as above is read out at 
an H2/V2 byte timing by a pointer translating unit (a 
second pointer translating unit) 33 as shown in FIG. 13, 
for example, then the pointer process is conducted using 
that data and a value of the H2/V2 byte. A result of 
the pointer process is held in the above-mentioned RAM 
22 (or the RAM 14) . 

The pointer translating unit 33 generates a 
pointer process control signal and a pointer process 
result at a timing of extracting the H2/V2 byte from the 
multiplex data on the basis of the multiplex data, the 
bit number compression information generated by the 
pointer translating unit 12A, the information group 
represented by the H2/V2 byte of the above received 
pointer bytes, the information group necessary to 
commence a pointer action and the information group of a 
result of commencement of the pointer action, and holds 
these information groups in the RAM 22. 

To this end, the pointer translating unit 33 
has, as shown in FIG. 14, for example, a received 
pointer value out-of-range detecting unit (OUT OF RANGE) 
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35, an increment (INC) indication detecting unit 40, a 
decrement (DEC) indication detecting unit 41, a 
disagreement detecting unit 45, AND gates 34, 38, 39, 
43, 44 and 47, an OR gate 48, an inverter 37, NOR gates 
5 (non-disjunction circuits) 36, 42 and 46, and an AND 
gate 49 of a one-input inverting type. 

The received pointer value out-of-range 
detecting unit 35 detects whether a received pointer 
value exceeds a valid range of a pointer value 

10 determined according to a size of each signal [0-764 for 
TU3 (refer to FIG. 151), 0-427 for TU2 (refer to FIG. 
153), and 0-139 for TU12 (refer to FIG. 155)]. The INC 
indication detecting unit 40 compares the received 
pointer value and an active pointer value to detect a 

15 state where 3 bits or more of the I bits (refer to FIG. 
157) are inverted and 2 bits or less of the D bits are 
inverted (an INC indication state). Incidentally, the 
active pointer value is a pointer value which is 
different from the received pointer value, and at which 

20 the hardware are actually operating. 

The DEC indication detecting unit 41 compares 
the received pointer value and the active pointer value 
to detect a state where 3 bit or more of the D bits are 
inverted and 2 bits ot less of the I bits are inverted 

25 (a DEC indication state) . The disagreement detecting 
unit 45 detects disagreement between the received 
pointer value and the active pointer value. 
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The pointer translating unit 33 with the above 
structure conducts the pointer process as described 
below on the basis of each data (refer to FIG. 12) held 
in the RAM 21, thereby generating a pointer process 
control signal, and a pointer process result (a TU-PAIS 
detection signal (J), a pointer value out-of-range 
detection signal (2), a normal pointer detection signal 
an INC detection signal ®, a DEC detection signal (§), an 
NDF detection signal ©, and an invalid pointer detection 
signal (2» . 

In concrete, the TU-PAIS detection signal <£ is 
generated by calculating a logical product of the AIS-V1 
signal read out from the RAM 21 and the received H2/V2 
byte in the AND gate 34. 

The pointer value out-of-range detection signal 
© Is generated by the received pointer value out-of- 
range detecting unit 35 on the basis of 10 bits obtained 
by adding 2 bits of the received pointer value read out 
at the H2/V2 byte timing from the RAM 21 and the 
received H2/V2 byte. For instance, since a valid range 
of the pointer value is 0 through 764 in the case of 
TU3, 0 through 427 in the case of TU2 and 0 through 139 
in the case of TU12 as above, the pointer value out-of- 
range detection signal becomes the H level when a 
pointer value out of these ranges is received. 

The normal pointer detection signal @ is 
generated by obtaining a NOR of the"INV-Vl signal and 
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the NDF-EN signal read out from the RAM 21 by the NOR 
gate 36, then obtaining, by the AND gate 38, a logical 
product of an output signal of the NOR gate 36 and a 
signal obtained by inverting the above pointer value 
out-of-range detection signal (an output signal of the 
received pointer value out-of-range detecting unit 35) 
by the inverter 37. 

The INC detection signal (§) is generated by 
obtaining, by the AND gate 43, a logical product of a 
signal generated by the INC indication detecting unit 
40, an output signal of the NOR gate 36 and a signal (a 
NOR of a normal pointer value three consecutive 
coincidental reception detection signal and a three 
frames inhibit signal both described later) generated by 
the NOR gate 42, whereas the DEC detection signal (§) is 
generated by obtaining, by the AND gate 44, a logical 
product of a signal generated by the DEC indication 
detecting unit 41, the above output signal of the NOR 
gate 36 and the above signal generated by the OR gate 
42, The NDF detection signal,® is generated by 
obtaining a logical product of an inverted signal (an 
output of the inverter 37) of the above pointer value 
out-of-range detection signal and the NDF-EN signal read 
out from the RAM 21 by the AND gate 39. 

At that time, the INC indication detecting unit 
40 and the DEC indication detecting unit 41 each 
compares the received pointer value with the active 
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pointer value. The INC indication detecting unit 40 
detects inversion of 3 bits or more of the I bits and 
inversion of two bits or less of the D bits, whereas the 
DEC indication detecting unit 41 detects inversion of 3 
bits or more of the D bits and inversion of 2 bits or 
less of the I bits. 

The invalid pointer detection signal ® is 
generated by detecting disagreement between the received 
pointer value and the active pointer value by the 
disagreement detecting unit 45, obtaining by the AND 
gate 47 a logical product of a result of the above 
detection and an output of the NOR gate 46 (a result of 
NOR of the NDF detection signal (8), the normal pointer 
value three consecutive coincidental reception detection 
signal described later, the INC detection signal <g), and 
the DEC detection signal (§)) , obtaining a logical sum of 
a result of the above logical product, the INV-V1 signal 
and the pointer value out-of-range detection signal (2) by 
the OR gate 48, then obtaining a logical product of an 
output of the OR gate 48 and an inverted signal of the 
TU-PAIS detection signal CD W the NAD S ate 49 • 

The pointer processing apparatus 8B (the TU 
pointer processing unit 82B) according to this 
embodiment can generate various pointer process control 
signals necessary for the pointer process of each 
channel and a result of the pointer process in the 
pointer processing unit 12 (the pointer translating unit 
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33) in common to all channels. It is thereby- 
unnecessary to provide AND gates (logical product 
arithmetic elements) 187 each of a 10-bit input for 
judging whether 10-bit pointer value of the received 
pointer value is all "1" or not equal in number to 
channels in the TU level (a maximum of 63 channels in 
the case of TU12) as shown in FIG. 45, for example, 
which can further largely reduce the apparatus scale, 
the power consumption, the number of distributions 
between function blocks, 

FIG. 15 is a block diagram showing a structure 
of the TU pointer processing unit, paying an attention 
to the received pointer value holding function according 
to this embodiment. As shown in FIG. 15, the TU pointer 
processing unit 82B has decoding circuits 50 and 54, 
flip-flop (FF) circuits 51 through 53 and a selecting 
circuit 55, in addition to the above RAM 22 (or the RAM 
14). 

The decoding circuit 50 decodes an address value 
allocated to each channel of TU3 from a write address (a 
channel address) for the RAM 22 (or the RAM 14) fed from 
the address generating unit 10 to generate an enable 
signal for each of the FF circuits 51 through 53. Each 
of the FF circuit (a -latch circuit) 51 through 53 holds 
the MSB of the received pointer value for one channel of 
the TU3 (a maximum of 3 channels are accommodated in the 
STM-1 frame) . 
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The decoding circuit 54 decodes an address value 
allocated to each channel of TU3 from a read address of 
the RAM 22 (or the RAM 14) . The selecting circuit 55 
selects an output of the FF circuit 51, 52 or 53 with 
the decoded signal fed from the decoding circuit 54 as a 
select signal. If none of the outputs of the FF 
circuits 51 through 53 is selected, "0" is outputted. 

In the TU pointer processing unit 82B with the 
above structure, only 9 bits of a pointer value 
excepting the MSB out of 10 bits of the received pointer 
value are held in the RAM 22 (or the RAM 14) . When a 
signal size is TU3 , the decoding circuit 50 decodes an 
address value allocated to TU3 from the RAM address, 
then outputs the decoded signal as an enable signal for 
each of the FF circuits 51 through 53. 

A remaining received pointer value (the MSB) not 
held in the RAM 22 (or the RAM 14) is held in the 
corresponding FF circuits 51, 52 or 53. 

Writing to the RAM 22 (or the RAM 14) and to 
each of the FF circuits 51 through 53 is done according 
to an extracting timing of the H2/V2 byte. When the 
received pointer value is read out, the decoding circuit 
54 decodes an address value allocated to TU3 from a RAM 
address, then the selecting circuit 55 selects an output 
signals of the FF circuit 51, 52 or 53 holding the MSB 
of the pointer value of TU3 using the decoded signal as 
a select signal. If the RAM address shows a value other 
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than TU3, the MSB is assumed to be "0". 

In the above TU pointer processing unit 82B, the 
received pointer value that should be held in the RAM 22 
(or the RAM 14) is 9 bits excepting the MSB since the 
MSB is always "0" when a pointer value within the 
pointer value range in the case of TU2/TU12 is received. 
Excepting that (in the case of TU3) , the MSB is not 
necessarily "0" so that the MSB at that time is held in 
the FF circuits 51 through 53. 

It is therefore possible to further reduce the 
number of bits necessary for the RAM 22 (or the RAM 14) 
so as to reduce a size of the RAM 22 (or the RAM 14) . 
When the signal size is TU3 , the above MSB is of a value 
different from a value at the time of TU2/TU12. 1 bit 
of the MSB at that time is held in the FF circuits 51 
through 53 so that information necessary for the pointer 
process is always ensured. The process is thereby 
conducted certainly . 

FIG. 16 is a block diagram showing a structure 
of the pointer processing unit 12, paying attention to 
the normal pointer value three consecutive coincidental 
reception detecting function. The pointer processing 
unit 12 shown in FIG. 16 has an OR gate 56, a RAM 57, a 
coincidence detect ing- unit 58, a normal pointer value 
three consecutive coincidental reception detecting unit 
58a and a pointer value out-of-range converting unit 64. 

The OR gate 56 calculates a logical sum of the 
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INV-V1 signal (refer to FIGS- 11 and 12) and the pointer 
value out-of-range detection signal [refer to (2) in FIG. 
14] to generate a control signal for the pointer value 
out-of-range converting unit 64. The RAM 57 holds the 
received pointer value and the like. The coincidence 
detecting unit 58 detects coincidence between the 
received pointer value and the received pointer value of 
the preceding frame held in the RAM 57 to hold a result 
of the coincidence detection as one-bit information in 
the RAM 57. 

The normal pointer value three consecutive 
coincidental reception detecting unit 58a detects normal 
pointer value three consecutive coincidental reception 
by a logical production of a signal representing a result 
of the coincidence detection stored in the RAM 57 and a 
result of the coincidence detection made on the 
preceding pointer value and a value of the received 
pointer bytes, which has an OR gate 59, AND gates 60 and 
61, and inverters 62 and 63 as shown in FIG. 16, for 
example. 

The pointer value out-of-range converting unit 
64 converts a pointer value held in the RAM 57 into a 
certain value out of the range of the pointer value when 
receiving a pointer byte representing invalid 
information, then holds the converted information in the 
RAM 57. When an output signal of the OR gate 56 is "1" 
(in the H level) (i.e., when receiving either the INV-V1 
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signal or the out-of-range detection signal, or the 
both), for example, the pointer value out-of-range 
converting unit 64 converts the received pointer value 
into a signal out of the range of the pointer value. 
When an output signal of the OR gate 56 is "0" (in the L 
level), the pointer value out-of-range converting unit 
64 passes the received pointer value therethrough to 
output it to the RAM 57. 

When a logical sum of the INV-V1 signal and the 
pointer value out-of-range detection signal obtained in 
the OR gate 56 is "1", the pointer processing unit 12 
with the above structure converts the received pointer 
value held in the RAM 57 into a certain value out of the 
range of the pointer value (765 or more in the case of 
the TU3 , 428 or more in the case of the TU2 , 140 or more 
in the case of TU12), then holds it in the RAM 57. 

At that time, the coincidence detecting unit 58 
detects coincidence between the received pointer value 
of the preceding frame held in the RAM 57 and the 
present received pointer value, the AND gate 60 obtains 
a logical product of that result and an output of the 
inverter 63 (a NOR of the NDF detection signal and an 
inverted signal obtained by inverting the normal pointer 
detection signal by tHe inverter 62 obtained by the OR 
gate 59 and the inverter 63), whereby an identical 
normal pointer value reception signal showing whether 
the present received pointer value is a normal pointer 
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value identical to that of the preceding frame (it is 
known at this point of time whether the normal pointer 
value is consecutively received two times) is generated 
and held in the RAM 57. 

When the next pointer value is received, a 
logical product of that received pointer value and the 
identical normal pointer value reception signal read out 
from the RAM 57 is obtained by the AND gate 61, and a 
result of this is generated and outputted as the normal 
pointer value three consecutive coincidental reception 
detection signal. 

The above pointer processing unit 12 (the 
pointer processing apparatus 8B) can serially conduct 
normal pointer value three consecutive coincidental 
reception detection on each channel only by holding a 
result of the coincidence detection (one-bit 
information) on the received pointer value and the 
received pointer value of the preceding frame in the RAM 
57, whereby the number of bits necessary for the RAM 57 
can be decreased. Further, it becomes unnecessary to 
provide normal pointer three consecutive coincidental 
reception detecting circuits as shown in FIG. 47, for 
example, equal in number to channels in the STM-1 frame 
in order to detect no"rmal pointer value three 
consecutive coincidental reception. 

It is therefore possible to largely decrease an 
apparatus scale, a power consumption, the number of 
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distributions between the function blocks of this 
pointer processing apparatus 8B. 

The normal pointer three consecutive 
coincidental detecting circuit shown in FIG. 47 detects 
5 coincidence between the received pointer value and the 
received pointer value of the preceding frame held in a 
received pointer holding unit 195 by the coincidence 
detecting unit 191, resets a count value held in a flip- 
flop (FF) circuit (i.e., a circuit for holding a result 

10 of the count) to +1 (coincidence) or 0 (disagreement) 
according to a result of the detection, decodes the 
count value "2" by a decoding circuit 193 when an output 
of the counter (i.e., a circuit for counting how many 
times the normal pointer value is consecutively 

15 received) 192 becomes "2", and generates and outputs the 
normal pointer value three consecutive coincidence 
signal (for one channel). 

FIG. 17 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 

20 to the LOP detecting function. The pointer processing 
unit 12 shown in FIG. 17 has a count controlling unit 
65' and a RAM 72. 

The above count controlling unit (the LOP 
detecting unit) 65 ' counts the number of times of 

25 consecutive reception of the NDF enable or the number of 
times of consecutive reception of the invalid pointer on 
the basis of states of the NDF enable detection signal, 
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the invalid pointer detection signal and the NDF enable 
detection signal of the preceding frame held in the RAM 
72 according to a truth table shown in Table 3 below, 
paying an attention to that the NDF enable signal and 
5 the invalid pointer detection signal are not detected at 
the same time, and generates and outputs the LOP state 
detection signal according to a result of the count. 
The RAM 72 holds a result of the count by the count 
controlling unit 65 5 and the NDF enable detection signal 
10 of the preceding frame. 

TABLE 3 

truth table for operation of the count controlling unit 



25 
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In concrete, the above count controlling unit 
65 9 uses an adding circuit (a protective counter) 65 for 
counting the number of times of consecutive reception of 
5 the NDF enable or the number of times of consecutive 
reception of the invalid pointer, an OR gate 66, AND 
gates of a one-input inverting type 67 and 70, a three- 
input OR gate 68, an AND gate of an all-input inverting 
type 69 and an AND gate 71, which inputs "0" or "1" to 

10 one input of the adding circuit 65 from the OR gate 66 
and inputs "the preceding count value" held in the RAM 
72 or "0" to the other input of the adding circuit 65 
from the AND gate 67, thereby realizing an operation 
according to the truth table shown in Table 3. 

15 In the pointer processing unit 12 with the above 

structure, the count controlling unit 65' clears a count 
value of the adding circuit to "0", sets the count value 
to "1", or set the preceding count value to "+1" on the 
basis of states of reception of the NDF enable, the 

20 invalid pointer detection signal and the NDF enable 
signal of the preceding frame held in the RAM 72 
according to the truth table shown in Table 3, thereby 
counting the number of times of consecutive reception of 
the NDF enable or the~number of times of consecutive 

25 reception of the invalid pointer. 

If protective stages of the LOP detection is in 
8 stages (.times) of NDF enable signal consecutive 
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reception and in 8 stages of invalid pointer consecutive 
reception, the LOP state detection signal is outputted 
from the adding circuit 65 when the count value becomes 
"8". 

5 Namely, the above count controlling unit 65' can 

detect the LOP state so long as counting either the 
number of times of NDF enable signal serial reception or 
the number of times of invalid pointer consecutive 
reception, in which a counter for counting the number of 

10 times of NDF enable consecutive reception and a counter 
for counting the number of times of invalid pointer 
consecutive reception are combined. 

It is therefore unnecessary to provide exclusive 
circuits each for counting the number of times of NDF 

15 enable consecutive reception (NDF enable signal 

consecutive reception number counting units 188) and 
exclusive circuits each for counting the number of times 
of invalid pointer consecutive reception (invalid 
pointer consecutive reception number counting units 189) 

20 equal in number to channels as shown in FIG. 46, for 

example. This can largely decrease an apparatus scale, 
a power consumption, the number of distributions between 
function blocks of this pointer processing apparatus 8B. 
Incidentally, reference numeral 190 denotes an OR gate 

25 in FIG. 46. 

FIG. 18 is a block diagram showing a structure 
of the pointer processing unit 12, paying an attention 
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to the INC/DEC reception result recognizing function. 
The pointer processing unit 12 shown in FIG. 18 has, as 
an INC/DEC reception result recognizing unit 73A for 
recognizing a result of INC/DEC reception, a staff 
5 control suppressing unit 73B, a RAM 74, a decoding 

circuit 75, AND gates of a one-input inverting type 76 
and 78, an AND gate 77 and an OR gate 79. 

The stuff control suppressing unit 73B 
suppresses a stuff control by the INC/DEC reception 

10 during three frames after receiving either the INC/DEC 
detection signal detected by the INC indication 
detecting unit 40, the AND gate 43, the DEC indication 
detecting unit 41 and the AND gate 44 as the INC/DEC 
detecting unit described hereinbefore with reference to 

15 FIG. 14, or the NDF enable signal (the NDF detection 
signal) detected by the AND gate 39 to prevent memory 
slip due to INC/DEC consecutive reception, which has a 
three-input OR gate 80 and a ternary counting unit 73 
operating according to a truth table shown in Table 4 

20 below. 



TABLE 4 
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The ternary counting unit 73 is realized with an 



EXOR 73-1, AND gates of a one-input inverting type 73-2 
and 73-3 and an OR gate 73-4 as shown in FIG, 19, for 
example, so as to operate according to the above truth 

10 

table shown in Table 4. 



The RAM 74 (the RAM for recognizing an INC/DEC 



reception result) holds a count value of the ternary 
counting unit 73, the NDF detection signal and the INC 
(or DEC) detection signal. The decoding circuit 75 

15 

decodes "1" of the count value held in the RAM 74. 

In the pointer processing unit 12 (the INC/DEC 
reception result recognizing unit 73A) with the above 
structure, the ternary counting unit 73 of the staff 
control suppressing unit 73B operates according to the 

20 

truth table shown in Table 4, and a count value (a new 
count value) of the ternary counting unit 73, the NDF 
detection signal (a reception result) and a detection 
signal (reception result!- of either INC or DEC are held 
in the RAM 74. 

25 

When each of the above reception result data 
(count values) held in the RAM 74 are read out after 
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that, the decoding circuit 75 decodes "1" for that count 
value, a signal is generated from a logical product of 
the decoded result and an inverted signal of the NDF 
detection signal by the AND gate 76, then a logical 
5 product of the generated signal and the INC (or DEC) 

detection signal is obtained in each of the AND gate 77 
and 78, whereby INC reception result and DEC reception 
result are outputted (recognized) . A three frames 
inhibit signal is generated from a logical sum of the 
10 count value read out from the RAM 74 obtained by the OR 
gate 79. 

According to the above pointer processing unit 
12 (the pointer processing apparatus 8B) , it is possible 
to recognize an INC/DEC reception result only by holding 

15 one reception result of either INC or DEC so that it is 
unnecessary to hold both of the INC reception result and 
INC reception result in the RAM 74. It is thereby 
possible to decrease the number of bits necessary for 
RAM 74. As a result, not only a size but also a power 

20 consumption of the RAM 74 can be decreased. 

The above ternary counting unit 73 may be 
configured as an n-ary (n is a natural number other than 
3) counting unit to suppress the stuff control by the 
INC/DEC reception during~n frames after receiving the 

25 INC/DEC detection signal or the NDF signal. 

FIG. 20 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 
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to the alarm state transition detecting function. The 
pointer processing unit 12 shown in FIG. 20 has, as an 
alarm state transition protecting unit 81A, a count 
controlling unit 81, a RAM 82 and a decoding circuit 83. 
5 The count controlling unit 81 has a function to 

count protective stages as a protecting circuit in m 
stages (m is a natural number) for alarm state 
transition. The count controlling unit 81 has AND gates 
81-1 and 81-3, OR gates 81-2, 81-5 and 81-6 and AND 
10 gates of a one-input inverting type 81-7 and 81-8 as 
shown in FIG. 21, for example, so as to operate 
according to a truth table in Table 5 below. 



TABLE 5 
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The RAM (a RAM for protecting alarm state 
transition) 82 holds a count value of the count 
controlling unit 81. The decoding circuit 83 decodes a 
5 maximum value of the count value of the count 
controlling unit 81 read out from the RAM 82. 

Namely, the alarm state transition protecting 
unit 81A (the pointer processing unit 12) shown in FIG. 
20 counts up a count of the count controlling unit 81 

10 when receiving an alarm state transition object signal 
(TU-PAIS signal) as shown in the above Table 5. If not 
receiving the alarm state transition object signal, the 
alarm state transition protecting unit 81A resets a 
count of the count controlling unit 81, transits to an 

15 alarm state when a count value of the count controlling 
unit 81 becomes the maximum (or reaches the protective 
stages m) , holds a count value of the count controlling 
unit 81 as it was the maximum in the RAM 82 until 
receiving an alarm cancel condition, thereby recognizing 

20 an alarm state of a channel in question from whether a 
count value reaches the maximum when the count value is 
read out from the RAM 82. 

In the pointer processing unit 12 (the alarm 
state transition protecting unit 81A) with the above 

25 structure, a count value of the count controlling unit 
81 is held in the RAM 82 according to a channel address 
supplied from the address generating unit 10. Whether a 
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count value (or a count value outputted from the count 
controlling unit 81 as indicated by a dot-dash line in 
FIG. 20) becomes the maximum or not, that is, whether 
the count value reaches the number m of the protective 
5 stages or not, is judged by the decoding circuit 83, and 
an alarm state signal is outputted if the count value 
becomes the maximum. 

As a concrete example, a case where an AIS state 
which is a detection state of TU-PAIS is recognized as 

10 the above alarm state will be now discussed. The 
pointer transits to the AIS state when the TU-PAIS 
detection signal is consecutively received three times 
as described before with reference to FIG. 158 so that 
the above protective stages m is m = 3. The above 

15 decoding circuit 83, therefore, has decoding circuits 84 
and 85 each decoding a maximum value "3" and an OR gate 
88 for obtaining a logical sum of outputs of the 
decoding circuits 84 and 85 as shown in FIG. 22, for 
example . 

20 In the pointer processing unit 12 with the above 

structure, a count value of the count controlling unit 
81 is controlled based on the truth table shown in the 
above Table 5 according to a result of reception of the 
alarm cancel condition signal (the normal pointer three 

25 consecutive coincidental reception detection signal or 
the NDF enable detection signal) and the TU-PAIS 
detection signal, then the count value is serially held 
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in the RAM 82 according to a channel address supplied 
from the address generating unit 10. 

The count value read out from the RAM 82 and an 
output count value of the count controlling unit 81 are 
outputted to the corresponding decoding circuits 84 and 
85 of the decoding circuit 83, respectively. If the 
count value is the maximum value "3", the decoding 
circuits 84 and 85 each decodes "3" as the number of the 
AIS detection protective stages. Then, the AIS state 
signal is generated from a logical product in the OR 
gate 88 so that the AIS state is recognized. 

The above pointer processing unit 12 (the 
pointer processing unit 8B) holds only a count value 
corresponding to the number of times of reception of the 
alarm state transition object signal (the TU-PAIS 
signal) at a corresponding channel address in the RAM 82 
so as to serially recognize the alarm state (the AIS 
state) of plural channels while suppressing the number 
of bits necessary to the RAM 82 to the minimum. 

Therefore, it is unnecessary to provide alarm 
state detection protecting circuits each having a count 
controlling unit 196 for counting the number of the 
protective stages, a decoding circuit 197 and a register 
198 for holding a count value and an alarm detection 
result as shown in FIG. 48, for example, equal in number 
to plural channels (a maximum of 63 channels in the case 
where signal sizes accommodated in the STM-1 frame are 
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all TU12). Further, it is possible to largely decrease 
an apparatus scale, a power consumption, the number of 
distributions between function blocks of this pointer 
processing unit 8B. 

In the above embodiment, the RAM 57 shown in 
FIG. 16, the RAM 72 shown in FIG. 17, the RAM 74 shown 
in FIG. 18 and the RAM 82 shown in FIGS. 20 and 22 are 
different from the RAM 14 shown in FIG. 4 (the RAM 22 
shown in FIG. 5). However, it is possible to 
collectively use the functions of the above RAMs in the 
same RAM 14 (RAM 22). 

For instance, if the above RAMs 57, 72, 74 and 
82 are collected in the RAM 22, the RAM 22 holds various 
data below as shown In FIG. 23. 

(1) bit numbers from "0" to "8": received pointer value 
(9 bits) excepting the MSB described before with 
reference to FIG. 15; 

(2) bit number M 9" : normal pointer value reception 
signal identical to that of the preceding frame 
generated by the AND gate 60 shown in FIG. 16 

(3) bit numbers from "10" to "12": protective counter 
value (3 bits) for detecting LOP which is an output of 
the adding circuit 65 for LOP detection shown in FIG. 
17; 

(4) bit number "13": NDF detection signal which is a 
result of logical product of the AND gate 39 shown in 
FIG. 14; 
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(5) bit numbers "14" and "15": counter value (2 bits) 
for inhibiting three frames which is an output of the 
ternary counting unit 73 shown in FIG. 18 

(6) bit numbers "16" and "17": output of the count 
controlling unit 84 (a protective count value for AIS 
detection: 2 bits) shown in FIG. 22; and 

(7) bit number "18": INC detection signal which is a 
result of logical product of the AND gate 43 shown in 
FIG. 14. 

Incidentally, it is unnecessary to always hold 
the data in the order shown FIG. 23. 

FIG. 24 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 
to the active pointer value holding function. The 
pointer processing unit 12 shown in FIG. 24 has, as an 
active pointer value holding unit 89A for holding an 
active pointer value for each channel at which the 
hardware are actually operating aside from a received 
pointer value, a RAM 89, decoding circuits 90 and 94, 
flip-flop (FF) circuits 91 through 93, a selector 95 and 
an active pointer value update controlling unit 96. 

The RAM (RAM for holding an active pointer 
value) 89 holds 9 bits excepting the MSB of an active 
pointer value (10 bit-s: refer to FIG. 157) for each 
channel. The decoding circuit 90 decodes an address 
value allocated as an address value for the TU3 on the 
basis of an address generated by the address generating 
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unit 10 as a write address (a channel address) for the 
RAM 89. 

Each of the FF circuits 91 through 93 holds, as 
a latch circuit, the MSB (1 bit) of an active pointer 
value for one channel of TU3 in which a maximum of 3 
channels are accommodated in the case of the STM-1 
frame. Here, the FF circuit 91 holds the MSB of chl , 
the FF circuit 92 holds the MSB of ch2, and the FF 
circuit 93 holds the MSB of ch3 . 

The decoding circuit 94 decodes an address value 
allocated to TU3 on the basis of a read address signal 
of the RAM 89. The selector 95 selectively outputs data 
held in each of the FF circuits 91 through 93 with a 
decoded signal fed from the decoding circuit 94 as a 
select signal. The selector 95 outputs "0" when no data 
held in the FF circuits 91 through 93 is selected. 

The active pointer value update controlling unit 
96 updates an active pointer value held in the RAM 89 
when detecting INC/DEC reception, NDF reception or 
normal pointer value three consecutive coincidence. 

The above active pointer value holding unit 89A 
holds low-order bits excepting the MSB of an active 
pointer value in the RAM 89, includes the FF circuits 91 
through 93 each of whictT latches 1 bit of the MSB when a 
signal size of each channel of the multiplex data is 
TU3, and uses signals obtained by decoding address 
values allocated to the respective channels of TU3 by 
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the decoding circuits 90 and 94 as control signals used 
to write and read the FF circuits 91 through 93. 

In the pointer processing unit 12 with the above 
structure, 9 bits in total excepting the MSB of an 
active pointer value (10 bits) are held in the RAM 89 
according to a 5 channel address fed from the address 
generating unit 10. If a signal size is TU3 at that 
time, an address value allocated to TU 3 from a channel 
address is decoded by the decoding circuit 90, then the 
MSB of the pointer value is held using the decoded 
signal as an enable signal in the FF circuit 91, 92 or 
93 for a corresponding channel. 

When an active pointer value held in the RAM 89 
is read out, an address value allocated to TU3 is 
decoded by the decoding circuit 94 on the basis of a 
channel address (a read address) of the RAM 89, the 
decoded signal is used as a select signal for the 
selector 95, and an output of the FF circuit 91, 92 or 
93 holding the MSB of the active pointer value of the 
TU3 is selected by the selector 95 in a manner similar 
to the above. If the channel address shows a value 
other than TU3 , the MSB is assumed to be "0" as an 
active pointer value. 

At that timer-tiie active pointer value update 
controlling unit 96 updates an active pointer value held 
in the RAM 89 each time NDF detection signal reception, 
INC/DEC reception or normal pointer value three 
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consecutive coincidental reception is detected. 

According to the above pointer processing unit 
12 (the pointer processing apparatus 8B) , all bits of an 
active pointer value (10 bits) are not held in the RAM 
89 but 9 bits excepting the MSB are held in the RAM 89, 
and the MSB of the active pointer value in the case of 
TU3 is held in the FF circuit 91, 92 or 93. It is 
therefore possible to serially generate an active 
pointer value necessary for the pointer process for each 
channel without necessity of holding all bits of the 
active pointer in the RAM 89. 

In consequence, the number of bits necessary to 
the RAM 89 can be decreased, which contributes to a 
decrease in size and in power consumption of the RAM 89. 

The above RAM 89 may be configured as a RAM 
identical to the RAM 14 shown in FIG. 4 (or the RAM 22 
shown in FIG. 5). It is, however, better that the RAM 
89 is configured basically as a different RAM since an 
active pointer value held in the RAM 89 is used when an 
SPE leading byte is recognized as described later. 

FIG. 25 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 
to the SPE leading byte (J1/V5 byte) recognizing 
function. The pointer processing unit 12 shown in FIG. 
25 has an SPE leading byte recognizing unit 97A in 
addition to the active pointer holding unit 89A 
described before with reference to FIG. 24. 
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The SPE leading byte recognizing unit 97A 
recognizes a Jl byte (a leading byte of VC4 and VC3 : 
refer to FIGS. 150 and 152) or a V5 byte (a leading byte 
of VC2 and VC12: refer to FIGS. 154 and 156) as .a . 
leading byte of SPE, which has an offset counting unit 
97, a coincidence detecting unit 98 and an AND gate 99 
as shown in FIG. 25. 

The offset counting unit 97 counts an offset 
pointer value of SPE described before with reference to 
FIGS. 149 through 156 with a frame signal as a start to 
retrieve a leading byte of the SPE. The coincidence 
detecting unit 98 reads out an active pointer value held 
as above from the RAM 89 of the active pointer holding 
unit 89A with an SPE enable signal as a read enable 
signal, and detects coincidence between the active 
pointer value and an offset count value in the offset 
counting unit 97. The AND gate 99 obtains a logical 
product of the SPE enable signal and a result of the 
coincidence detection obtained in the coincidence 
detecting unit 98, thereby generating and outputting an 
SPE leading byte position (J1/V5 byte) indicate signal. 

The SPE leading byte recognizing unit 97A has 
the offset counting unit 97 for retrieving a leading 
byte of SPE, reads out the active pointer value from the 
active pointer value holding unit 89A, and recognizes a 
leading byte position of the SPE by a logical production of 
the SPE enable signal and a result of the coincidence 
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detection on the offset count value and the active 
pointer value. 

In the pointer processing unit 12 with the above 
structure, an active pointer value held in the RAM 89 is 
5 read out according to the SPE enable signal. The offset 
counting unit 97 counts an offset pointer value of SPE 
with a frame signal as a start. The coincidence 
detecting unit 89 then detects whether the active 
pointer value read out from the RAM 89 coincides with a 

10 count value of the offset counting unit 97, 

Further, the AND gate 99 obtains a logical 
product of a result of the coincidence detection and the 
SPE enable signal, and a result of the logical product 
is generated and outputted as a J1/V5 byte indicate 

15 signal. If the J1/V5 byte indicate signal is "1" (in 
the H level), it means that data in that time slot of 
the multiplex data is J1/V5 byte. 

The above pointer processing apparatus 12 
serially recognizes a leading byte (J1/V5 byte) position 

20 of VC4/VC3/VC2/VC12 in the multiplex data (STM-l frame) 
so as to conduct a process on each channel (a signal in 
the TU level) by the SPE leading byte recognizing unit 
97A (the coincidence detecting unit 98 and the AND gate 
99) in common to al l~channels . 

25 In consequence, it becomes unnecessary to 

provide coincidence detecting units 199, AND gates 200, 
active pointer value holding units 201 and offset 
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counting units 201' each equal in number to plural 
channels (a maximum of 63 channels of TU12 in the STM-1 
frame) as shown in FIG. 49, which can largely decrease 
an apparatus size, a power consumption, the number of 
5 distribution between the function blocks of this pointer 
processing apparatus 8B. 

(b-2') Description of a modification of the TU pointer 
processing unit 

FIG. 26 is a block diagram showing a 
10 modification of the above TU pointer processing unit 
82B. The TU pointer processing unit 82B shown in FIG. 
26 has a mapping setting register group 100 and a 
selecting unit 101 in addition to the structure shown in 
FIG. 4. 

15 The mapping setting register group 100 sets 

which signal size among TU3/TU2/TU12 each channel of the 
multiplex data (the STM-1 frame) is mapped in. The 
selecting unit (a signal size selecting unit) 101 
selects a signal size of a channel in question from the 

20 mapping setting register group 100 using an address 

allocated to each channel by the address generating unit 
10, and serially outputs (multiplexes) mapping 
information. Detailed structures of the mapping setting 
register group 100 and .the selecting unit 101 will be 

25 described later with reference to FIG. 30. 

The TU pointer processing unit 82B according to 
this modification recognizes a signal size of each 
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channel of the multiplex data by the mapping setting 
register group 100 and the selecting unit 101, gives the 
information to the pointer extracting unit 11, the 
pointer processing unit 12 and the RAM controlling unit 
13, thereby conducting pointer extraction and the 
pointer process in a common circuit according to the 
signal size even if frames (channels) in different 
signal sizes mixedly exist in the multiplex data. 

To this end, the pointer extracting unit 11 has, 
as shown in FIG. 27, for example, an HI byte extracting 
timing generating unit for TU3 102, a VI byte extracting 
timing generating unit for TU2 103, a VI byte extracting 
timing generating unit for TU12 104, an H2 byte 
extracting timing generating unit for TU3 105, a V2 byte 
extracting timing generating unit for TU2 106, a V2 byte 
extracting timing generating unit for TU12 107 and 
selecting circuits 108 and 109. 

The HI byte extracting timing generating unit 
102 generates a timing of extracting the HI byte of TU3 . 

The VI byte timing generating unit 103 generates a 
timing of extracting the VI byte of TU2 . The VI byte 
timing generating unit 104 generates a timing of 
extracting the VI byte of TU 12. 

The H2 byte extracting timing generating unit 
105 generates a timing of extracting the H2 byte of TU3 . 
The V2 byte extracting timing generating unit 106 
generates a timing of extracting the V2 byte of TU2 . 
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The V2 byte extracting timing generating unit 107 
generates a timing of extracting the V2 byte of TU12. 

The selecting circuit 108 selects an output (an 
HI byte extracting timing signal for TU3 , a VI byte 
extracting timing signal for TU2 or a VI byte extracting 
timing signal for TU12) of the timing generating unit 
102, 103 or 104 according to the multiplex mapping 
information fed from the selecting unit 101 and outputs 
it. The selecting circuit 109 selects an output (an H2 
byte extracting timing signal for TU3, a V2 byte 
extracting timing signal for TU2 or a V2 byte extracting 
timing signal for TU12) of the timing generating circuit 
105, 106 or 107 according to the multiplex mapping 
information fed from the selecting unit 101 and outputs 
it in the similar manner. 

Since time slots to which the TU3 pointer bytes, 
the TU2 pointer bytes and the TU12 pointer bytes 
multiplexed in a VC4 frame are added are different from 
each other, the above pointer extracting unit 11 
receives the multiplex mapping information (a signal 
size of each channel of the multiplex data) fed from the 
mapping setting register group 100 and the selecting 
unit 101 to switch between an Hl/Vl byte extracting 
timing and an H2/V2 byte extracting timing according to 
the signal size, thereby serially extracting the pointer 
according to the signal size. 

In order to cope with a case where channels in 
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different signal sizes mixedly exist, the pointer 
processing unit 12 according to this modification has, 
as shown in FIG. 28, for example, an SS-bit value 
holding unit for TU3 110, an SS-bit value holding unit 
for TU2 111, an SS-bit value holding unit for TU12 112, 
a maximum pointer value holding unit for TU3 113, a 
maximum pointer value holding unit for TU2 114, a 
maximum pointer value holding unit for TU12 115, 
selecting circuits 116 and 117, and a comparing unit 
118. 

The SS-bit value holding unit 110 holds a 
reception expected value ("10") of the SS bits of TU3 . 
The SS-bit value holding unit 111 holds a reception 
expected value ("00") of the SS bits of TU2 . The SS-bit 
value holding unit 112 holds a reception expected value 
("10") of the SS bits of TU12. 

The maximum pointer value holding unit 113 holds 
a maximum value ("764") of the TU3 pointer value. The 
maximum pointer value holding unit 114 holds a maximum 
value ("427") of the TU2 pointer value. The maximum 
pointer value holding unit 115 holds a maximum value 
("139") of the TU12 pointer value. 

The selecting circuit 116 selects a reception 
expected value of the~SS bits of TU3/TU2/TU12 held in 
the SS-bit value holding units 110, 111 or 112 according 
to the multiplex mapping information fed from the 
mapping setting register group 100 and the selecting 



unit 101, and outputs it. The selecting circuit 117 
selects a maximum value of the pointer value of 
TU3/TU2/TU12 held in the maximum pointer value holding 
unit 113, 114 or 115 according to the mult ip lex ^mapping 
information fed from the mapping setting register group 
100 and the selecting unit 101, and outputs it in the 
similar manner. 

The comparing unit 118 compares the received 
pointer value with a pointer value selected by the 
selecting circuit 117, and outputs n l" as a pointer 
value out-of-range detection signal when receiving a 
pointer value larger than the pointer value selected by 
the selecting circuit 117, or outputs "0" as a normal 
value excepting the above case. 

The above pointer processing unit 12 receives 
information about a signal size of each channel from the 
mapping setting register group 100 and the selecting 
unit 101, and generates a reception expected value of 
the SS bits according to a signal size if the received 
pointer value falls in a range of a normal value of the 
signal size ("764" or less in the case of TU3 , "427" or 
less in the case of TU2 and "139" or less in the case 
TU12), thereby serially ^conducting the pointer process 
according to a signal size as described above. 

As a concrete example, since SS bits values 
determined to respective signal sizes are different as 
shown~in Table 1, the selecting circuit. H6 selects an SS 
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value corresponding to a signal size according to the 
multiplex mapping information, and tlie SS-bit 
disagreement detecting unit 28 shown in FIG. 11, for 
example, detects disagreement between the selected SS 
bits value as a reception expected value and a received 
SS bits. 

Since a valid range of a pointer value for each 
signal size is determined as shown in Table 2, the 
received pointer value out-of-range detecting unit 35 
shown in FIG. 14 selects a pointer value range according 
to the mapping set information by the selecting circuit 1 
and switches, then detects reception of out-of-range of 
the pointer value on the basis of the selected pointer 
value (namely, the comparing unit 118 shown in FIG. 28 
is assumed to be included in the received pointer value 
out-of-range detecting unit 35 in this case) . 

In order to cope with a case where channels in 
different signal sizes mixedly exist, the RAM 
controlling unit 13 according to this modification has, 
as shown in FIG. 29, for example, a RAM access timing 
generating unit for TU3 119, a RAM access timing 
generating unit for TU2 120, a RAM access timing 
generating unit for TU12 121 and a selecting circuit 
122. 

Each of the RAM access timing generating units 
119 through 121 generates an access (write/read) timing 
to the RAM 14 (or the RAM 21 and the RAM 22) . The RAM 



-153- 

access timing generating unit 119 generates a RAM access 
timing for TU3 . The RAM access timing generating unit 
120 generates a RAM access timing for TU2 . The RAM 
access timing generating unit 121 generates a RAM access 
timing for TU12. 

The selecting circuit 122 selects an output (a 
RAM access timing signal for TU3/TU2/TU12) of the RAM 
access timing generating unit 119, 120 or 121 according 
to a multiplex mapping information signal fed from the 
mapping setting register group 100 and the selecting 
unit 101, and outputs it. 

Whereby, the above RAM controlling unit 13 
receives information about a signal size of each channel 
from the mapping setting register group 110 and the 
selecting unit 101 and generates a RAM access timing 
signal according to the signal size, thereby controlling 
write/read of data (information groups) in/from the RAM 
14 according to the signal size. 

The above TU pointer processing unit 82B (the 
pointer processing apparatus 8B) selects the mapping 
setting register group 100 of a channel in question by 
the selecting unit 101 with a channel address generated 
by the address generating unit 10 so as to always 
recognize which signal size of TU3/TU2/TU12 each channel 
of the multiplex data is mapped in. It is therefore 
possible to conduct the pointer process in a common 
circuit even if different signal sizes mixedly exist. 

/ 
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In the case of the pointer process on the STM-1 
frame, it becomes unnecessary to provide the pointer 
extracting/processing circuits 202 through 204 each for 
conducting the pointer extraction and the pointer 
process equal in number to a maximum of 87 channels, 
which are for the pointer extract ion/procesing for TU3 
(for a maximum of 3 channels), the pointer 
extraction/processing for TU2 (for a maximum of 21 
channels) and the pointer extraction/processing for TU12 
(for a maximum of 63 channels), as shown in FIG. 50, for 
example, so that a process to select data having been 
undergone the pointer process according to a signal size 
by a parallel/serial (P/S) converting unit 205, and 
multiplex and output it, for instance, becomes 
unnecessary. Incidentally, reference numeral 206 in 
FIG. 50 denotes a serial/parallel (S/P) converting unit 
for separating the multiplex data into data in each 
signal size. 

It is therefore possible to largely decrease an 
apparatus scale, a power consumption, the number of 
distributions between the function blocks of this 
pointer processing apparatus 8B. 

FIG. 30 is a block diagram showing detailed 
structures of the above mapping setting register group 
100 and selecting unit 101. As shown in FIG. 30, the 
mapping setting register group 100 has three (for 3 
channels) TU3/TUG3 setting registers (TU3/TUG3 #1 



through #3) 123 and seven TU2/TUG2 (TU2/TUG2 #1 through 
#7) setting registers 124 for each of the TU3/TUG3 
setting registers 123 totaling 21 (for 21 channels) if 
data of the STM-1 frame is processed. The selecting 
unit 101 has a signal size recognizing unit 125A. 

The TU3/TUG3 setting register 123 stores 
information as to whether TUG3 accommodated (mapped) in 
the VC4 frame is set to TU3 or TUG 3 . If a value of the 
setting register 123 is "1", for example, TU3 is 
multiplexed in the TUG 3 frame. If a value of the 
setting register 123 is "0", TU2 or TU12 is multiplexed 
in the TUG 3 frame. 

The TU2/TUG2 setting register 124 stores 
information as to whether TUG 2 mapped in TUG3 is set to 
TU2 or TUG2 . If a value of this setting register is 
"1", TU2 is multiplexed in the TUG2 frame. If a value 
of this setting register is "0", TU12 is multiplexed in 
the TUG2 frame. 

The signal size recognizing unit 125A recognizes 
a signal size of a channel in question on the -basis of a 
set value stored in each of the setting registers 123 
and 124 to generate and output a TU3/TU2/TU12 setting 
signal for the address generating unit 10, whose 
function is realized using selecting circuits 125 
through 127, an AND gate of a one-input inverting type 
128, an AND gate of an all-input inverting type 129, and 
an address counter for TUG3 15 and an address counter 
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for TUG2 16 similar to those shown in FIG. 6. 

The selecting circuit 125 selects information of 
the TU3/TUG3 setting register 123 corresponding to a 
channel indicated by a count value of the address 
counter for TUG3 15 of the address generating unit 10. 
The selecting circuit 126 selects information of the 
setting register for TU2/TUG2 124 corresponding to a 
channel indicated by a count value of the address 
counter for TUG 2 16. The selecting circuit 127 selects 
information of the setting register for TU2/TUG2 124 
corresponding to a channel indicated by a count value of 
the address counter for TUG3 15. 

In the TU pointer processing unit 82B according 
to this modification with the above structure, a set 
value (data "#1", "#2" or "#3") of the TU3/TUG3 setting 
register 123 is selected with a count value of the 
address counter for TUG3 15 by the selecting circuit 
125, and a TU3 setting signal is generated. The TU 
setting signal represents that a channel in question is 
TU3 only when the TU setting signal is "1". 

Data "#1" through "#7" fed from the seven 
registers of the TU2/TUG2 setting register 124 (for 
TUG3#1, TUG3#2 and TUG3#3) are selected with a count 
value of the TUG2 address counter 16 by the three 
selecting circuits 126, then any one among these three 
selected signals is selected according to a count value 
of the address counter for TUG 3 15 by the selecting 
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circuit 127 . 

After that, a logical product of an inverted 
signal of the TU3 setting signal and an output signal of 
the selecting circuit 127 is obtained by the AND gate 
128 to generate a TU2 setting signal. Incidentally, the 
TU2 setting signal represents that a channel in question 
is TU2 only when being "1". 

Further, a logical product of an inverted signal 
of the TU3 setting signal and an inverted signal of an 
output signal of the selecting circuit 127 is obtained 
by the AND gate 129, whereby a TU12 setting signal is 
generated. Incidentally, the TU12 setting signal 
represents that a channel in question is TU12 only when 
being "1". The above signal size recognizing 

unit 125A judges whether a channel in question is mapped 
in TU3 or not by the TU3/TUG3 setting register 123. If 
that channel is not mapped in TU3 , the signal size 
recognizing unit 125A judges which the channel is mapped 
in TU2 or TU12 by the TU2/TUG2 setting register 124 so 
as to recognize a signal size of the channel. 

Through the above process, it is possible to 
recognize data in the TU level for a maximum of 63 
channels multiplexed in the VC4 frame with set data of 
the three TU3/TUG3 setting registers 123 and the twenty- 
one TU2/TUG2 setting registers 124 totaling 24 
registers . 

In order to recognize a signal size of a channel 



-158- 

multiplexed in the VC4 frame, it is unnecessary to 
provide TU3 setting registers 207 for 3 channels, TU2 
setting registers 208 for 21 channels and TU12 setting 
registers 209 for 63 channels totaling 87 (3 + 21 + 63) 
registers as shown in FIGS- 51(1) through 51(c), for 
example . 

In the above TU pointer processing unit 82B, the 
number of registers is reduced to about one-third. 
Further, it is possible to decrease an apparatus size, a 
power consumption, the number of distributions between 
the function blocks and the like of this pointer 
processing apparatus 8B. 

FIG. 31 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 
to the SPE leading byte (J1/V5 byte) recognizing 
function according to this modification. The pointer 
processing unit 12 shown in FIG. 31 has, as the offset 
counting unit 97 shown in FIG. 25, an offset counter for 
TU3 130, an offset counter for TU2 131, an offset 
counter for TU12 132 and a selecting ^circuit 133A in 
order to cope with a case where channels in different 
signal sizes mixedly exist. 

The offset counter for TU3 130 counts an offset 
pointer value of TU3.~ The offset counter for TU2 131 
counts an offset pointer value of TU2 . The offset 
counter for TU12 132 counts an offset pointer value for 
TU12. 



-159- 

The selecting circuit 133A selects and outputs a 
count value of the offset counter 130, 131 or 132 
according to the TU3 setting signal/TU2 setting 
signal/TU12 setting signal generated by the signal size 
5 recognizing unit 125 as above. Here, the function of 
the selecting circuit 133A is realized using AND gates 
133 through 135 and an OR gate 136. 

Namely, the above TU pointer processing unit 82B 
(the pointer processing apparatus 8B) recognizes a 

10 signal size of each channel of the multiplex data by the 
mapping setting register group 100 and the selecting 
unit (the signal size selecting unit) 101, and gives the 
information to the pointer extracting unit 11, the 
pointer processing unit 12 and the RAM controlling unit 

15 13, thereby conducting the pointer extraction and the 
pointer process in a common circuit according to the 
signal size. To this end, the TU pointer processing 
unit 82B has the offset counters 130 through 132 as 
offset counters provided for respective signal sizes, 

20 selects a count value of the counter 130, 131 or 132 
according to mapping set information (a TU3/TU2/TU12 
setting signal) supplied from the mapping setting 
register group 100 to recognize a leading byte position 
of SPE. 

25 In the pointer processing unit 12 (the SPE 

leading byte recognizing unit 97A) with the above 
structure, a logical product of the TU3 setting signal 
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and an output of the offset counter for TU3 130 is 
obtained by the AND gate 133, a logical product of the 
TU2 setting signal and an output of the offset counter 
for TU2 131 is obtained by the AND gate 134, andja 
5 logical product of the TU12 setting signal and an output 
of the offset counter for TU12 132 is obtained by the 
AND gate 135. 

Then, coincidence between each result of the 
logical products obtained at these three AND gates 133 
10 through 135 (an output of the OR gate 136) and an active 
pointer value read out from the RAM 89 according to the 
SPE enable signal is detected by the coincidence 
detecting unit 98, and a logical product of an output of 
the coincidence detecting unit 98 and the SPE enable 
15 signal is obtained by the AND gate 99, whereby a J1/V5 
byte indicate signal is generated and outputted. 

Namely, the pointer processing unit 12 switches 
an offset count value corresponding to a setting signal 
size according to logical products obtained at the AND 
20 gates 133 through 135 and a logical sum obtained at the 
OR gate 136 constituting the selecting circuit 133A, 
compares the selected offset count value with an active 
pointer value, thereby recognizing certainly an SPE 
leading byte even if channels in different signal sizes 
25 mixedly exist. 

It is therefore unnecessary to provide, for 
example, SPE leading byte (Jl byte) recognizing circuits 
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for TU3 210 as shown in FIG. 52(a), SPE leading byte (V5 
byte) recognizing circuits for TU2 211 as shown in FIG. 
52(b) and SPE leading byte (V5 byte) recognizing 
circuits for TU12 212 as shown in FIG. 52(c) equal in 
number to respective channels so that an apparatus 
scale, a power consumption, the number of distributions 
and the like of this pointer processing apparatus 8B can 
be largely decreased. 

Incidentally, in FIGS. 52(a) through 52(c), 
reference numerals 213A, 213C and 213E denote active 
pointer value holding units for TU3, TU2 , and TU12, 
respectively. Reference numerals 213B, 213D and 213F 
denote offset counting units for TU3, TU2 and TU12, 
respectively, 213 through 215 denote coincidence 
detecting units, and 216 through 218 denote AND gates. 

FIG. 32 is a block diagram showing the structure 
of the pointer processing unit 12, paying an attention 
to the pointer changing function according to this 
modification. The pointer processing unit 12 shown in 
FIG. 32 has a write word number counter 139, a read word 
number counter 140, a RAM 141 for changing a pointer 
having an ES memory function and an AND gate 142. 

The write word number counter 139 indicates the 
number of rows (words) of the RAM 141 to write data in 
the RAM 141. The read word number counter 140 indicates 
the number of words of the RAM 141 to read data from the 
RAM 141. 
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The pointer processing unit 12 with the above 
structure adds a count value of the write word number 
counter 139 to a channel address on the receiving side 
to generate a write address for the RAM 141, besides 
adding a count value of the read word number counter 140 
to a channel address on the transmitting side to 
generate a read address for RAM 141. 

A J1/V5 byte indicate signal on the receiving 
side generated by the SPE leading byte recognizing unit 
97A shown in FIG- 31 (or FIG. 25) is successively 
written serially along with received multiplex data (VC- 
n: where n is 2, 3, 4, or 12) in a region of the RAM 141 
indicated by the above write address as shown in FIG. 
33, for example, according to the SPE enable signal on 
the transmitting side. Incidentally, it is unnecessary 
to always hold the data in the RAM 141 in the order 
shown in FIG. 33. 

Each of the data written in the RAM 141 is 
successively read out from the region indicated by the 
above read address according to the SPE enable signal on 
the transmitting side (a timing on the reading side), 
the J1/V5 byte indicate signal in the data is used to 
obtain a logical product of that J1/V5 byte indicate 
signal and the SPE enable signal on the transmitting 
side by the AND gate 142 in common to all channels, 
whereby a J1/V5 byte indicate signal for transmit 
multiplex data is generated. By this signal, a leading 
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byte of SPE on the transmitting side can be recognized. 

Namely, the above pointer processing unit 12 
writes (serially) the SPE data and information bits 
(J1/V5 byte indicate signal) indicating an SPE leading 
byte of the inputted multiplex data in the RAM 14, and 
reads out (serially) the data written in the RAM 141 at 
a timing on the reading side so as to recognize an SPE 
leading position from a value of the read information 
bits indicating the SPE leading byte. 

Therefore, it is unnecessary to provide, as 
shown in FIG. 53, SPE leading byte recognizing circuits 
219A each for obtaining a logical product of a J1/V5 
byte indicating signal read out from the ES memory 220 
and a transmit SPE enable signal by an AND gate 219 to 
recognize an SPE leading byte used to change a pointer 
equal in number to channels of the multiplex data that 
should be processed. It is possible to conduct the 
process for all channels in a common circuit even if 
channels in different signal sizes mixedly exist in the 
mutliplex data so that the apparatus scale, the power 
consumption, the number of distributions between the 
function blocks and the like can largely decreased. 

FIG. 34 is a block diagram showing the structure 
of the above write word number counter 139 (or the read 
word number counter 140). The write word number counter 
139 shown in FIG- 34 has three counting units for TU3 
(for 3 channels: TU3#1 through TU3#3) 14A and a 
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selecting circuit 152. Each of the counting units for 
TU3 14A has one TU3/TU2 shared counter unit (TU3/TU2#1) 
14B, six counter units for TU2 (TU2#2 through TU2#7) 14C 

and a selecting circuit 151. 

As shown in FIG. 34, in the counter unit 14A for 
TU3 for one channel, the TU3/TU2 shared counter unit 14B has 
a TU3/TU2 shared ES word number counter 145, a decoding 
circuit for TU3 146, a decoding circuit for TU2 148, AND 
gates 147 and 149, and an OR gate 150. Each of the 
counter units for TU2 14C has an ES word number counter 
for TU2 143 and a decoding circuit for TU2 144. 

In each of the counter units for TU2 14C, the ES 
word number counter for TU2 143 counts the number of ES 
words of TU2, and the decoding circuit for TU2 144 
decodes a maximum value of the number of the ES words of 
TU2. If the number of ES words of TU2 is 12, for 
example, the decoding circuit for TU2 144 decodes a 
count value "11" of the ES word number counter for TU2 
143. The decoded signal is used as a load signal to 
load "0" into the ES word number counter for TU2 143, 
whereby the ES word number counter for TU2 143 becomes a 
12-ary counter for counting from "0" to "11". 

In the TU3/TU2 shared counter unit 14B, the 
decoding circuit for TU3 146 decodes a maximum value of 
the number of the ES words of TU3 , the decoding circuit 
for TU2 148 decodes a maximum value of the number of the 
ES words of TU2 , the AND gate 147 obtains a logical 
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product of an output signal of the decoding circuit of 
TU3 146 and the above TU3 setting signal, the AND gate 
149 obtains a logical product of an output signal of the 
decoding circuit for TU2 148 and the above TTJ2 setting 
5 signal, and the OR gate 150 obtains a logical sum of 

output signals of the AND gates 147 and 149 and outputs 
a result of the logical sum as a load signal for the 
TU3/TU2 shared ES word number counter 145. 

The TU3/TU2 shared ES word number counter 145 

10 counts the number of the ES words of TU3 or TU2 . An ES 
word number counting operation for TU3 and an ES word, 
number counting operation for TU2 of the TU3/TU2 shared 
ES wqrd number counter 145 is switched by switching an 
input timing of the load signal fed from the OR gate 150 

15 according to the above TU3 setting signal and the TU2 
setting signal. 

If the number of the ES words of TU2 is 12 and 
the number of the ES words of TU3 is 18, for example, 
the decoding circuit for TU3 146 decodes a count value 

20 "17" of the counter 145, while the decoding circuit for 
TU2 148 decodes a count value "11" of the counter 145. 
Each of the decoded signals is used to obtain a logical 
product of that decoded signal and the TU3 setting 
signal or the TU2 setting signal at the corresponding 

25 AND gate <147 or 149. If the TU3 setting signal is "1" 
(the TU2 setting signal is "0" at that time), a signal 
obtained by decoding the count value "17" by the 
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decoding circuit for TU3 146 becomes a load signal to 
load "0" into the counter 145. Whereby, the counter 145 
becomes a counter for counting the ES word numbers "18" 
(from "0" to "17") of TU3 when being set to TU3 . 

5 If the TU2 setting signal is "1" (the TU3 

setting signal is "0" at that time) , a signal obtained 
by decoding the count value "11" by the decoding circuit 
for TU2 148 becomes a load signal to load "0" into the 
counter 145. Whereby, the counter 145 becomes a counter 

10 for counting the ES word numbers "11" (from "0" to "11") 
of TU2 when being set to TU2 . 

In order to switch the count number between an 
occasion of setting of TU3 mapping and an occasion of 
setting of TU2 mapping, the above write word number 

15 counter 139 has the decoding circuit for TU3 146 and the 
decoding circuit for TU2 148 which decode a count value 
for TU3 and a count value for TU2 , respectively. The 
write word number counter 139 selects an output signal 
of the decoding circuit 146 or the decoding circuit 148 

20 according to a signal size to employ the output signal 
as a load signal for the counter 145. In consequence, 
the write word number counter 139 for the RAM 141 (refer 
to FIG. 32) is used as a common counter upon TU3 mapping 
and TU2 mapping. 

25 The selecting circuit 151 selects and outputs 

one count value among count values for 7 channels which 
are an output (a count value) of one TU3/TU2 shared 
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counting unit 14B and outputs (count values) of six 
counter units for TU2 . The selecting circuit 151 has a 
function to always select an output of the TU3/TU2 
shared counting unit 14B when being set to TU3. The 
selecting circuit 152 selects and outputs one among 
outputs (count values) of the counting units for TU3 14A 
for 3 channels (the selecting circuits 151). 

In the write word number counter 139 (or the 
read word number counter) with the above structure, if a 
signal size in the TU level mapped in the VC4 frame is 
TU3, the TU3 setting signal fed from the signal size 
recognizing unit 125A (refer to FIG. 30) becomes "1" so 
that the write word number counter 139 is set to TU3 . 
Accordingly, the counter 145 in the TU3/TU2 shared 
counting unit 14B operates as a counter for counting the 
number of the ES words, and each of count values (for 3 
channels for TU3#1-TU3#3) of the counters 145 is 
serially outputted as an ES word number count value 
through the selectors 151 and 152. 

If a signal size in the TU level mapped in the 
VC4 frame is TU2 , the TU2 setting signal fed from the 
signal size recognizing unit 125A becomes "1" so that 
the write word number counter 139 is set to TU2 . For 
this, the counter 145" in the TU3/TU2 shared counting 
unit 14B and the counter 143 in each of the counting 
units for TU2 14C operate as counters for counting the 
number of the ES words of TU2 , and count values (TU2#1 
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through TU2#7) for 7 channels of each of the ES word 
number counting units for TU3 14A (for 3 x 7 = 21 
channels in total) are serially outputted as ES word 
number count values through the selectors 151 and 152. 
5 The above pointer processing unit 12 (the 

pointer processing apparatus 8B) has the decoding 
circuits 144, 146 and 148 for switching a maximum value 
of the counter 145 according to a signal size (TU3/TU2) 
in the TU level mapped in the multiplex data (the VC4 
10 frame), thereby counting the number of the ES words by 
the common write word number counter 139 (or the read 
word number counter 140) even if different signal sizes, 
that is, TU3 and TU2 , mixedly exist in the multiplex 
data, 

15 In consequence, it is unnecessary to provide ES 

word counters for TU3 221 for 3 channels as shown in 
FIG. 54(a) and ES word number counters for TU2 222 for 
21 channels as shown in FIG. 54(b) so that an apparatus 
scale, a power consumption and the number of 

20 distributions of this pointer processing apparatus 8B 
can be largely decreased. 

In order to cope with a case where signals in 
all TU levels (TU3/TU2/TU12) mixedly exist, the above 
write word number counter 139 (or the read word number 

25 counter 140) has, as shown in FIG. 35, for example, 

three counting units for TU3 16A (for 3 channels) and a 
selecting circuit 172. Each of the counting units for 
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TU3 16A has one TU3/TU2/TU12 shared counting unit 161 
(TU3/TU2#1), six TU2/TU12 shared counting units 166 
(TU2#2 through TU2#7) and a selecting circuit 171. 

As shown in FIG. 35, in the counting unit for 
TU3 16A for one channel, the TU3/TU2/TU12 shared 
counting unit 161 has a TU3/TU2/TU12 shared unit 163, ES 
word number counters for TU12 164 and 165, and a 
selecting circuit 162, whereas each of the TU2/TU12 
shared counting units 166 has a TU2/TU12 shared unit 
168, ES word number counters for TU12 169 and 170, and a 
selecting circuit 167. 

In the TU3/TU2/TU12 shared counting unit 161, 
the TU3/TU2/TU12 shared unit 163 counts the number of 
the ES words of TU2 or TU12. An operation to count the 
number of the ES words of TU3/TU2/TU12 (a maximum value 
of the counter) of the TU3/TU2/TU12 shared unit 163 is 
switched according to the above TU3 setting signal, TU2 
setting signal and TU12 setting signal. 

In concrete, the TU3/TU2/TU12 shared unit 163 
has, as shown in FIG. 36, fo_r example, a TU3/TU2/TU12 
shared ES word number counter 153, a decoding circuit 
for TU3 146, a decoding circuit for TU2 148, a decoding 
circuit for TU12 155, AND gates 147, 149 and 157, and an 
OR gate 159. In a principle similar to that of the 
counting unit 14B shown in FIG. 34, the TU3/TU2/TU12 
shared unit 163 uses decoded signals obtained at the 
decoding circuits 146, 148 and 155 according to the TU3 
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setting signal, the TU2 setting signal and the TU12 
setting signal, respectively, as load signals for the 
counter 153, thereby switching among a maximum value of 
a count value at the time of being set to TU3 , a maximum 
value of a count value at the time of being set to TU2 
and a maximum value of a count value at the time of 

being set to TU12. 

Each of the ES word number counters for TU12 164 
and 165 counts the number of the ES words of TU12. The 
selecting circuit 162 selects and outputs one among 
outputs of the TU3/TU2/TU12 shared unit 163, and the ES 
word number counters for TU12 164 and 165. The 
selecting circuit 162 has a function to always select an 
output of the TU3/TU2/TU12 shared unit 163 when being 
set to TU3 by the TU3 setting signal or TU2 by the TU2 
setting signal. 

In each of the TU2/TU12 shared counting units 
166, the TU2/TU12 shared unit 168 counts the number of 
the ES words of TU2 or TU12, whose operation to count 
the number x>f the ES words of TU2 and operation to count 
the number of the ES words of TU12 are switched 
according to the above TU2 setting signal and the TU12 
setting signal. 

To this end, the TU2/TU12 shared unit 168 has, 
as shown in FIG. 37, for example, a TU2/TU12 shared ES 
word number counter 154, a decoding circuit for TU2 144, 
a decoding circuit for TU12 156, AND gates 149 and 158, 
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anci an OR gate 160, in concrete. In this case, decoded 
signals obtained at the decoding circuits 144 and 156 
according to the TU2 setting signal and the TU12 setting 
signal, respectively, are used as load signals for the 
counter 154, thereby switching a maximum value of a 
count value at the time of TU2 setting to/from a maximum 
value of a count value at the time of TU12 setting. 

The ES word number counters for TU12 169 and 170 
each counts the number of the ES words of TU12, which 
are similar to the above counters 164 and 16 5, 
respective. The selecting circuit 167 selects and 
outputs one among outputs of the TU2/TU12 shared unit 
168 and the ES word number counters for TU12 169 and 
170. The selecting circuit 167 has a function to always 
select an output of the TU2/TU12 shared unit 168 when 
being set to TU2 by the TU2 setting signal. 

Namely, the write word number counter 139 (or 
the read word number counter 140) shown in FIG. 35 has a 
structure in which a controlling system for counting the 
number of the ES words at the time of TU12 setting is 
further provided to each of the ES word number counter 
for TU2 143 and the TU3/TU2 shared ES word number 
counter 145 shown in FIG. 34. If the number of the ES 
words at the time of TU12 setting is 10, for example, a 
count value "9" is decoded in each of the decoding 
circuits for TU12 155 and 156 (refer to FIGS. 36 and 37) 
when TU12 is set, and the decoded signals become load 
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signals for the respective counters 153 and 154, whereby 
each of the counters 153 and 154 becomes a counter for 
counting the number of the ES words "10" (from "0" to 
"9") of TU12. _ 

The above selecting circuit 171 selects and 
outputs one among outputs (count values) of the above 
counters 161 and 166. The selecting circuit 171 has a 
function to always select an output of the counting unit 
161 when being set to TU3 by the TU3 setting signal. 
The selecting circuit 172 selects and outputs one among 
outputs of the counting units for TU3 16A for 3 
channe 1 s . 

In the write word number counter 139 (or the 
read word number counter 140) with the above structure 
shown in FIG. 35, when a signal size in the TU level 
mapped in the VC4 frame is TU3 , the TU3 setting signal 
fed from the signal size recognizing unit 125A (refer to 
FIG. 30) becomes "1" to set the write stage number 
counter 139 to TU3 so that the counter 153 of the 
TU3/TU2/TU12 shared unit 163 operates as a counter for 
counting the number of the ES words of TU3 . 

Since the selecting circuits 162 and 171 are set 
to TU3 at that time, an output of the TU3/TU2/TU12 share 
unit 163 and an output of the counting unit 161 are 
always selected, and the count value is serially 
outputted as a count value of the number of the ES words 
of TU3 through the selecting circuit 172. 
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When a signal size in the TU level mapped in the 
VC4 frame is TU2 , the write word number counter 139 is 
set to TU2 by the TU2 setting signal so that the counter 

153 in the TU3/TU2/TU12 shared unit 163 and the counter 

154 in the TU2/TU12 shared unit 168 in each of the 
counting units 166 operate counters for counting the 
number of the ES words of TU2 . 

Since the selecting circuits 162 and 167 are set 
to TU2 at that time, an output of the TU3/TU2/TU12 
shared unit 163 and an output of the TU2/TU12 shared 
unit 168 of each of the counting units 166 are always 
selected, and the count value is serially outputted as 
an ES word count value of TU2 through the selector 172. 

If a signal size in the TU level mapped in the 
VC4 frame is TU12, the write word number counter 139 is 
set to TU12 by the TU12 setting signal so that the 
counter 153 of the TU3/TU2/TU12 shared unit 163 and the 
counter 154 of the TU2/TU12 shared unit 168 in each of 
the counting units 166 operate as counters for counting 
the number of the ES words of TU12. 

The selecting circuit 162 (167) then 
successively selects an output of the TU3/TU2/TU12 
shared unit 168 (the TU2/TU12 shared unit 168) and an 
output of each of the~counters 164 and 165 (168 and 
169), whereby an ES word number count value of TU12 is 
serially outputted through the selecting circuits 171 
and 172. 
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The above pointer processing unit 12 (the 
pointer processing apparatus 8B) has the decoding 
circuit for TU3 146, the decoding circuit for TU2 148 
and the decoding circuit for TU12 156 for decoding a 
count value for TU3, a count value for TU2 and a count 
value for TU12, respectively, and selects an output 
signal of the decoding circuits 146, 148 or 156 
according to a signal size to employ the selected signal 
as a load signal for the counter 153 so that the write 
word number counter 139 (or the read word number counter 
140) is used as a common counter in the event of 
TU3/TU2/TU12 mapping. In consequence, the pointer 
processing unit 12 is operable with counters totaling 63 
[= (3 + 3 x 6) x 3} for all combinations of mixture of 
signals in the TU level ( ( 1 + 2 7 ) x ( 1 + 2? ) x ( 1 + 
2 T )). 

It is therefore unnecessary to provide, for 
example, ES word number counters for TU3 221 for 3 
channels as shown in FIG. 54(a), ES word number counters 
for TU2 222 for 21 channels as shown in FIG . 54(b) and 
ES word number counter for TU12 223 for 63 channels as 
shown in FIG. 54(c), which can largely decrease an 
apparatus scale, a power consumption and the number of 
distributions of this'pointer processing apparatus 8B. 
(b-3) Description of the AU pointer processing unit 

FIG. 38 is a block diagram showing the structure 
of the pointer processing apparatus 8B, paying an 
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attention to the AU pointer processing unit 81B shown in 
FIG. 3. As shown in FIG. 38, the AU pointer processing 
unit 81B has an AU4 pointer detecting unit 174, an ES 
memory unit 175, an ES write word number counter 176, a 
pulse generator (PG) 177, an ES read word number counter 
178 and a phase comparing unit 179. 

The above AU4 pointer detecting unit 174 detects 
an AU4 pointer from the received multiplex data in the 
SDH transmission system according to a timing signal 
generated by the pulse generator 177 on the basis of a 
received frame signal and a clock on the transmission 
line's side so as to conduct a process to translate the 
AU4 pointer, a process to generate a VC4 enable signal, 
a process to generate a Jl byte indicate signal 
indicating a position of an SPE leading byte (Jl byte in 
POH) of VC4, etc. according to a clock on the 
transmissionline 5 s side . 

The ES memory unit 175 is a storage used to 
transfer clocks. The received multiplex data (including 
the VC4 enable signal, the Jl byte indicate signal) fed 
from the TU4 pointer detecting unit 174 is written in 
the ES memory unit 175 with a clock on the transmission 
line's side, and read out from the ES memory unit 175 
with a clock on the apparatus's side, whereby the 
received multiplex data transfers the clock. 

The ES write word number counter 176 operates 
with a clock on the transmission line's side, thereby 
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controlling writing of the received multiplexed data in 
tlie ES memory unit 175 with a clock on the transmission 
line's side. The ES read word number counter 178 
operates according to a clock on the apparatus's side, 
thereby controlling reading the received multiplex data 
written in the ES memory unit 175 with a clock on the 
apparatus's side. 

The phase comparating unit 179 compares a count 
value of the ES write word number counter 176 with a 
count value of the ES read word number counter 178 to 
detect a phase difference therebetween, and controls a 
reading operation by the ES read word number counter 178 
on the basis of the phase difference, thereby conducting 
a stuff control (a phase adjusting control) on the 
received multiplex data. 

In the AU pointer processing unit 81B with the 
above structure, the AU4 pointer detecting unit 174 
translates the AU4 pointer, generates the VC4 enable 
signal and generates the Jl byte indicate signal, then 
writes data in the VC4 region in the ES memory unit 175. 
The ES write word number counter 176 operates with a 
clock on the transmission line's side so that the data 
is written in the ES memory unit 175 with a clock on the 
transmission line's side. 

On the other hand, the data is read out from the 
ES memory unit 175 with a clock on the apparatus's side 
since the ES read word number counter 178 operates with 



a clock on the apparatus's side. At that time, the 
phase comparing unit 179 compares a phase of a clock on 
the apparatus's side (a count value of the counter 178) 
with a phase of a clock on the transmission line's side 
(a count value of the counter 176) , and gives a result 
of the comparison (a phase difference) to the ES read 
word number counter 178, thereby conducting the stuff 
control and the clock transfer. 

The data after the clock transferring process is 
given to the TU pointer processing unit 180, at which a 
TU pointer process to change the TU pointer as will be 
described later is conducted using a clock on the 
apparatus ' s s ide . 

In the above AU4 pointer processing unit 81B, a 
phase difference is detected from count values of the ES 
write word number counter 176 and the ES read word 
number counter 178 to conduct the stuff control, whereby 
the data clock transfers from a clock on the 
transmission line's side to a clock on the apparatus's 
side in the ES memory unit 175. If the number of words 
of the ES memory is determined considering effects of 
jitter, wander and the like of the clock, it is only 
necessary to consider one channel of the AU4 pointer. 

As having been described with reference FIG. 67, 
in order to absorb effects of jitter and wander of the 
clock, a necessary number of words of the ES memory is 
equal to the number of all channels if the clock is 
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When a signal size in the TU level mapped in the 
VC4 frame is TU2 , the write word number counter 139 is 
set to TU2 by the TU2 setting signal so that the counter 

153 in the TU3/TU2/TU12 shared unit 163 and the counter 

154 in the TU2/TU12 shared unit 168 in each of the 
counting units 166 operate counters for counting the 
number of the ES words of TU2 . 

Since the selecting circuits 162 and 167 are set 
to TU2 at that time, an output of the TU3/TU2/TU12 
shared unit 163 and an output of the TU2/TU12 shared 
unit 168 of each of the counting units 166 are always 
selected, and the count value is serially outputted as 
an ES word count value of TU2 through the selector 172. 

If a signal size in the TU level mapped in the 
VC4 frame is TU12, the write word number counter 139 is 
set to TU12 by the TU12 setting signal so that the 
counter 153 of the TU3/TU2/TU12 shared unit 163 and the 
counter 154 of the TU2/TU12 shared unit 168 in each of 
the counting units 166 operate as counters for counting 
the number of the ES words of TU12. 

The selecting circuit 162 (167) then 
successively selects an output of the TU3/TU2/TU12 
shared unit 168 (the TU2/TU12 shared unit 168) and an 
output of each of the~counters 164 and 165 (168 and 
169), whereby an ES word number count value of TU12 is 
serially outputted through the selecting circuits 171 
and 172. 
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The above pointer processing unit 12 (the 
pointer processing apparatus 8B) has the decoding 
circuit for TU3 146, the decoding circuit for TU2 148 
and the decoding circuit for TU12 156 for decoding a 
count value for TU3, a count value for TU2 and a count 
value for TU12, respectively, and selects an output 
signal of the decoding circuits 146, 148 or 156 
according to a signal size to employ the selected signal 
as a load signal for the counter 153 so that the write 
word number counter 139 (or the read word number counter 
140) is used as a common counter in the event of 
TU3/TU2/TU12 mapping. In consequence, the pointer 
processing unit 12 is operable with counters totaling 63 
[= (3 + 3 x 6) x 3} for all combinations of mixture of 
signals in the TU level ( ( 1 + 2 7 ) x ( 1 + 2 7 ) x ( 1 + 
2M) . 

It is therefore unnecessary to provide, for 
example, ES word number counters for TU3 221 for 3 
channels as shown in FIG. 54(a), ES word number counters 
for TU2 222 for 21 channels as shown in FIG. 54(b) and 
ES word number counter for TU12 223 for 63 channels as 
shown in FIG. 54(c), which can largely decrease an 
apparatus scale, a power consumption and the number of 
distributions of this~pointer processing apparatus 8B. 
(b-3) Description of the AU pointer processing unit 

FIG. 38 is a block diagram showing the structure 
of the pointer processing apparatus 8B, paying an 
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attention to tlie AU pointer processing unit 81B shown in 
FIG- 3. As shown in FIG. 38, the AU pointer processing 
unit 81B has an AU4 pointer detecting unit 174, an ES 
memory unit 175, an ES write word number counter 176, a 
pulse generator (PG) 177, an ES read word number counter 
178 and a phase comparing unit 179. 

The above AU4 pointer detecting unit 174 detects 
an AU4 pointer from the received multiplex data in the 
SDH transmission system according to a timing signal 
generated by the pulse generator 177 on the basis of a 
received frame signal and a clock on the transmission 
line's side so as to conduct a process to translate the 
AU4 pointer, a process to generate a VC4 enable signal, 
a process to generate a Jl byte indicate signal 
indicating a position of an SPE leading byte (Jl byte in 
POH) of VC4, etc. according to a clock on the 
transmissionline ' s side . 

The ES memory unit 175 is a storage used to 
transfer clocks. The received multiplex data (including 
the VC4 enable signal, the Jl byte indicate signal) fed 
from the TU4 pointer detecting unit 174 is written in 
the ES memory unit 175 with a clock on the transmission 
line's side, and read out from the ES memory unit 175 
with a clock on the apparatus's side, whereby the 
received multiplex data transfers the clock. 

The ES write word number counter 176 operates 
with a clock on the transmission line's side, thereby 
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controlling writing of the received multiplexed data in 
the ES memory unit 175 with a clock on the transmission 
line's side. The ES read word number counter 178 
operates according to a clock on the apparatus's side, 
5 thereby controlling reading the received multiplex data 
written in the ES memory unit 175 with a clock on the 
apparatus's side. 

The phase comparating unit 179 compares a count 
value of the ES write word number counter 176 with a 

10 count value of the ES read word number counter 178 to 
detect a phase difference therebetween, and controls a 
reading operation by the ES read word number counter 178 
on the basis of the phase difference, thereby conducting 
a stuff control (a phase adjusting control) on the 

15 received multiplex data. 

In the AU pointer processing unit 81B with the 
above structure, the AU4 pointer detecting unit 174 
translates the AU4 pointer, generates the VC4 enable 
signal and generates the Jl byte indicate signal, then 

20 writes data in the VC4 region in the ES memory unit 175. 
The ES write word number counter 176 operates with a 
clock on the transmission line's side so that the data 
is written in the ES memory unit 175 with a clock on the 
transmission line's side. 

2 5 On the other hand, the data is read out from the 

ES memory unit 175 with a clock on the apparatus's side 
since the ES read word number counter 178 operates with 
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a clock on the apparatus's side. At that time, the 
phase comparing unit 179 compares a phase of a clock on 
the apparatus's side (a count value of the counter 178) 
with a phase of a clock on the transmission line's side 
(a count value of the counter 176), and gives a result 
of the comparison (a phase difference) to the ES read 
word number counter 178, thereby conducting the stuff 
control and the clock transfer. 

The data after the clock transferring process is 
given to the TU pointer processing unit 180, at which a 
TU pointer process to change the TU pointer as will be 
described later is conducted using a clock on the 
apparatus ' s side . 

In the above AU4 pointer processing unit 81B, a 
phase difference is detected from count values of the ES 
write word number counter 176 and the ES read word 
number counter 178 to conduct the stuff control, whereby 
the data clock transfers from a clock on the 
transmission line's side to a clock on the apparatus's 
side in the ES memory unit 175. If the number of words 
of the ES memory is determined considering effects of 
jitter, wander and the like of the clock, it is only 
necessary to consider one channel of the AU4 pointer. 

As having been described with reference FIG. 67, 
in order to absorb effects of jitter and wander of the 
clock, a necessary number of words of the ES memory is 
equal to the number of all channels if the clock is 
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transferred in the TU pointer processing unit 245'. To 
the contrary, this embodiment can largely decrease an 
apparatus scale and a power consumption of this pointer 
processing apparatus 8B. 

In FIG. 38, the TU pointer processing unit 82B, 
whose structure is simplified for each function, has a 
TU pointer detecting unit 181 for detecting (extracting) 
the TU pointer (Hl/Vl byte, H2/V2 byte, H3/V3 byte), an 
ES memory unit 182 for changing the pointer, and a TU 
pointer calculating and inserting unit 183 for 
calculating and inserting (a stuff control process) the 
TU pointer. Incidentally, the data is written in and 
read out from the ES memory unit 182 with a clock on the 
apparatus * s s ide . 

As shown in FIG. 39, for example, the above ES 
memory unit 182 has, as a stuff controlling unit 182A 
having a function similar to the stuff controlling 
function of the above AU pointer processing unit 81B, a 
frame counter 82A-1, a phase comparing unit 82A-2, an 
SPE enable signal generating unit 82A-3 and a RAM 82A-4, 
in which a phase of a count value on the writing side 
generated by the write word number counter 139 described 
before with reference to FIGS, 32 through 37 with a 
phase of a count value of the reading side generated by 
the read word number counter 140 is compared by the 
phase comparing unit 82A-2, whereby a stuff control 
signal (a negative/positive stuff request signal) is 



-179- 

generated according to a phase difference between the 
count values. 

In concrete, the above phase comparing unit 82A- 
2 subtracts a count value on the reading side from a 
count value on the writing side. If a result of the 
subtraction is negative, the phase comparing unit 82A-2 
generates a positive stuff request signal. If a result 
of the subtraction is positive, the phase comparing unit 
82A-2 generates a negative stuff request signal. 
Whereby, a phase of the multiplex data is adjusted in a 
transmit pointer value holding and updating process as 
will be described later. 

The positive stuff request signal and the 
negative stuff request signal generated as above are 
successively written in a region of the RAM 82A-4 
indicated by a RAM address (a channel address) generated 
by the address generating unit 10 (refer to FIG. 4) , 
besides being used as a signal to generate a 
transmitting-side enable signal in the SPE enable signal 
generating unit 82A-3_. The SPE enable signal generating 
unit 82A-3 generates a transmitting-side SPE enable 
signal on the basis of the above positive/negative stuff 
request signal and an output of the frame counter 82A-1 
operated by the transmitting-side frame signal. 

The write word number counter 139 and the read 
word number counter 140 mentioned above are so 
configured as to be able to cope with a case where 
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different signal sizes mixedly exist as described before 
with reference to FIGS. 32 through 37. However, if 
different signal sizes do not mixedly exist, that is, if 
a signal size of a TU frame to be processed is known in 
advance, it is sufficient to use a counter for counting 
the number of words corresponding to the signal size. 

The above TU pointer calculating and inserting 
unit 183 has a transmit pointer value holding/updating 
unit 182B configured as shown in FIG. 40 and a pointer 
byte inserting unit 182C as shown in FIG. 41, as a 
function to calculate and insert the TU pointer. 

The above transmit pointer value 
holding/updating unit 182B has, as shown in FIG. 40, an 
address generating unit 82B-1, a RAM controlling unit 
82B-2, a pointer value calculating offset counter 82B-3, 
a RAM for holding a transmit pointer value 82B-4 and a 
transmit pointer value update controlling unit 82B-5. 
Further, the transmit pointer value update controlling 
unit 82B-5 has a coincidence detecting unit 82B-6, a 
selector 82B-7, an adder-subtractor 82B-8 and an 
inverting gate 82B-9. Incidentally, the address 
generating unit 82B-1 and the RAM controlling unit 82B-2 
have functions similar to those of the address 
generating unit 10 and the RAM controlling unit 13 shown 
in FIG. 4, respectively. 

In the transmit pointer value holding/updat ing 
unit 182B, a transmit pointer value that should be 
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inserted into transmit multiplex data is successively 
written by the RAM controlling unit 82B in a region of 
the RAM 82B-4 indicated by a channel address generated 
by the address generating unit 82B-1, after that, read 
out as a transmit pointer value for the pointer byte 
inserting unit 182C shown in FIG- 41. Upon the reading, 
the transmit pointer value update controlling unit 82B--5 
updates the transmit pointer value (the stuff control) 
according to the positive/negative stuff request signal 
fed from the stuff controlling unit 182A described 
before with reference to FIG. 39. 

In concrete, in the transmit pointer value 
update controlling unit 82B-5, the coincidence detecting 
unit 82B-6 detects coincidence between a transmit 
pointer value (read data) read out from the RAM 82B-4 
and a count value of the offset counter 82B-3 according 
to the transmit J1/V5 indicate signal read out from the 
RAM 141 shown in FIG. 31. If they are in coincidence, 
the selecting circuit 82B-7 is switched to the RAM 82B-4 
to select read data (a transmit pointer value) fed from 
the RAM 82B-4. 

If they are not in coincidence, the selecting 
circuit 82B-7 is switched to the offset counter 82B-3 to 
select an offset count value as a transmit pointer 
value. A result of the detection in the coincidence 
detecting unit 82B-6 is inverted by the inverting gate 
82B-9 to be the NDF detection signal, held in the RAM 



-182- 

82B-4 with the transmit pointer value, then outputted as 
a NDF transmit request signal to the pointer-byte 
inserting unit 182C shown in FIG. 41 when being read. 

The transmit pointer value selected by the 
selecting circuit 82B-7 is added thereto by the 

adder-subtractor 82B-8 when the positive stuff request 
signal is received, while being added "-1" thereto by 
the adder-subtractor 82B-8 when the negative stuff 
request signal is received, and written as a new 
transmit pointer value in the RAM 82B-4. If neither the 
positive nor the negative stuff request signal is 
received, the adder-subtractor 82B-8 passes an output of 
the selecting circuit 82B-7 therethrough, not updating 
the transmit pointer value. 

After that, the above transmit pointer value is 
inserted into the transmit multiplex data read out from 
the RAM 141 shown in FIG. 32 according to a 
transmitting-side frame signal on the basis of the 
positive/negative stuff request signal (refer to FIG. 
39) fed from the stuff controlling unit 182A, the NDF 
transmit request signal (refer to FIG. 40) fed from the 
transmit pointer updating/holding unit 182B, the AIS 
state signal (refer to FIG. 22) fed from the alarm state 
transition protecting- unit 81A, etc., and outputted as a 
transmit multiplex output signal. Incidentally, the 
pointer-byte inserting unit 182C conducts the following 
processes (1) through (5): 
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(1) when receiving the positive stuff request signal, 
inverting all I bits (refer to FIG. 64) of the transmit 
pointer value, inserting the Hl/Vl byte and the H2/V2 
byte and inserting dummy data into a positive stuff byte 

5 region; 

(2) when receiving the negative stuff request signal, 
inverting all D bits (refer to FIG. 64) of the transmit 
pointer value, inserting the Hl/Vl byte and the H2/V2 
byte and inserting the SPE signal into a negative stuff 

10 byte region (that is, the H3/V3 byte); 

(3) when receiving the NDF transmit request signal, 
inserting the NDF enable indication into the N bits 
(refer to FIG. 64) ; 

(4) when receiving the AIS state signal (when the AIS 
15 state signal is "1"), setting all transmit pointer bytes 

o 1 ; 

(5) inserting NDF disable indication into the N bits 
except for the above cases (1) through (4). 

(b~3*) Description of a modification of the AU4 pointer 
20 processing unit 

FIG. 42 is a block diagram showing a 
modification of the above AU4 pointer processing unit 
81B. The AU4 pointer processing unit 81B shown in FIG. 
42 has an AU4 pointer ^calculating/inserting unit 184 for 
25 calculating and inserting an AU4 pointer based on a 
transmit frame signal, in addition to the structure 
shown in FIG. 38. In FIG. 42, reference numeral 185 
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denotes a pulse generator (PG) for generating a transmit 
STM-1 frame on the basis of the transmit frame signal 
and a clock on the apparatus's side. 

In the above AU4 pointer processing unit 81B 
with the above structure, the ES memory unit 175 
conducts the stuff controlling process and the clock 
transferring process as described before with reference 
to FIG. 38. Besides, VC4 data is read out from the ES 
memory unit 175 according to the transmit STM-1 frame 
generated by the pulse generator 185, the AU4 pointer 
calculating/inserting unit 184 calculates an AU4 pointer 
and inserts it into the VC4 data, after that, gives the 
data into which the AU4 pointer has been inserted to the 
TU pointer processing unit 82B. 

A state of the process in the ES memory unit 175 
(a state of whether a stuff pulse is inserted or not, 
for instance) can be readily verified by monitoring the 
AU pointer value from the data in which the AU4 pointer 
has been changed. If any problem occurs in the pointer 
process, for example, it is therefore possible to 
quickly specify whether the problem is on the AU pointer 
processing side or on the TU pointer processing side so 
as to cope with the problem. 

In the pointeT processing apparatus 243 
described before with reference to FIG. 160, it is 
difficult to verify a state of the stuff control or the 
like even if monitoring output data of the AU pointer 
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processing unit 244' since the AU4 pointer is terminated 
in the AU4 pointer processing unit 244'. 

According to this embodiment, the pointer 
processing apparatus 8B having the above AU4 pointer 
calculating/inserting unit 8B shown in FIG. 3 is 
provided with a selecting circuit 83B for selecting and 
outputting an output of the AU4 pointer processing unit 
81B' , or an output of the pointer processing unit 82B 
according to a mode setting signal supplied from the 
outside as shown in FIG- 43. In FIG. 43, there are 
omitted the pulse generators 177 and 185, the ES write 
word number counter 176, the ES read word number counter 
178 and the phase comparing unit 179 shown in FIG. 42. 

In the pointer processing apparatus 8B shown in 
FIG. 43, data in which the AU4 pointer has been changed 
by the AU4 pointer processing unit 81B' or data in which 
the TU pointer has been changed by the TU pointer 
processing unit 82B is selectively outputted from the 
selecting circuit 83B according to the mode setting 
signal . 

If a unit of the cross-connecting is VC4, data 
in which the AU4 pointer has been changed is selected by 
the mode setting signal and outputted. If a unit of the 
cross-connecting is VS3/VC2/VC12 , data in which the TU 
pointer has been changed Is selected and outputted. 

In the cross-connecting apparatus 8D (refer to 
FIG. 3) placed in a rear stage of this pointer 
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processing apparatus 8B, a cross-connecting unit 
(hardware) 226 can conduct a cross-connecting process in 
a unit of VC4/VC3/VC2/VC12 correspondingly to data in 
which the AU4 pointer has been changed and data in which 
the TU pointer has been changed in common so that even 
an apparatus scale of the cross-connect apparatus 8D can 
be decreased. 
(b-4) Others 

If provided with the AU4 pointer processing unit 
81B described in the item (b-3) , the above pointer 
processing unit 8B can adopt ordinary equipments as the 
TU pointer processing unit 82B. If provided with the TU 
pointer processing unit 82B described in the item (b-2), 
the pointer processing unit 8B can adopt ordinary 
equipments as the TU4 pointer processing unit 81B. It 
is not always necessary that the above pointer 
processing unit 8B has both of the AU4 pointer 
processing unit 81B and the TU pointer processing unit 
82B, but the pointer processing unit 8B can have only 
the TU pointer processing unit 82B described in the item 

(b-2) to be used as an apparatus exclusively used for 
the TU pointer process. 
(b-5) Description of a whole structure of a POH 

terminating process apparatus 

FIG. 56 is a block diagram showing an essential 

part of the line terminating apparatus 306 to which a 

POH terminating process apparatus according to the 
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embodiment of this invention is applied. As shown in 
FIG. 56, the line terminating apparatus 306 has a 
currently used system 1003A and a stand-by system 1003B, 
each of which has a SOH terminating process unit 1004, 
an AU pointer processing unit 1005, a TU pointer 
processing unit 1006, an elastic store (ES) memory unit 
1007, a POH terminating process unit (POH terminating 
process apparatus) 1008 and a path switch alarm 
inserting unit 1009. The SOH terminating process unit 
1004, the AU pointer processing unit 1005, the TU 
pointer processing unit 1006, the POH terminating 
process unit 1008 mentioned above correspond to the 
SOH/LOH terminating process unit 8A, the AU4 pointer 
processing unit 81B, the TU pointer processing unit 82B, 
the POH terminating process unit 8C shown in FIG. 3, 
respectively . 

In the line terminating apparatus 306 shown in 
FIG. 56, when various alarms defined in the SDH 
transmission system are detected in the POH terminating 
process unit 1008, alarm information of TIM, UNEQ, SLM 
among various alarm detection information is sent to the 
path switch alarm inserting unit 1009, besides BIPPM is 
notified to a microcomputer (ju-COM) 1010. When 
receiving the notification, the microcomputer 1010 
processes the alarm with software, after that, sets path 
switch alarm insertion to the path switch alarm 
inserting unit 1009. More specifically, the 
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microcomputer 1010 sets signals on the TU channels in 
which each of the alarms of TIM, SLM, UNEQ, BIPPM is 
detected to ALL "1". 

When a failure is detected in the cross- 
connecting apparatus 1011, the currently used system 
1003A is switched to the stand-by system 1003B. 

FIG. 57 is a block diagram showing a structure 
of the line terminating apparatus 306, paying an 
attention to the TU pointer processing unit 1006 and the 
POH terminating process unit 1008. As shown in FIG. 57, 
the TU pointer processing unit 1006 has a TU pointer 
serially processing unit 1061 and a TU pointer timing 
generating unit 1062. As will be described later, a 
J1/V5 byte timing signal and an SPE enable signal 
generated by the TU pointer serially processing unit 
1061, a TU address signal (TUAD) and a mapping signal 
generated by the TU pointer timing generating unit 1062, 
etc. are used in a process conducted by the POH 
terminating process unit 1008. 

For this, the TU pointer serially processing 
unit (serial pointer processing unit) 1061 has a pointer 
extracting unit 1061-1, a pointer processing unit 1061- 
2, a RAM (random access memory) controlling unit 1061-3, 
a RAM 1061-4, whereas- tKe TU pointer timing generating 
unit 1062 has an address generating unit 1062-1, as 

shown in FIG. 58. 

In the above TU pointer timing generating unit 
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1062, the address generating unit (address making unit) 
1062-1 generates an address (channel address) allocated 
to each channel (multiplex data) in the TU level 
multiplexed in the STM-1 frame (VC4 signal) on the basis 
of a frame signal generated based on detection of a 
frame synchronization pattern (Al and A2 bytes) included 
in SOH of the STM-1 frame. According to this 
embodiment, the TU channel address is used in the 
process conducted in the POH terminating process unit 
1008 as address information (TUAD) used to discriminate 
the TU channel of the VC4 signal. 

In the TU pointer serially processing unit 1061, 
the pointer extracting unit 1061-1 serially extracts 
pointer bytes (including at least Hl/Vl byte and H2/V2 
byte) of each channel from multiplex data. The pointer 
processing unit 1061-2 serially analyzes a pointer, 
detects a state of the pointer or change the pointer on 
each channel on the basis of the multiplexed data fed 
from the pointer extracting unit 1061-1. 

The RAM controlling unit 1061-3 generates a 
control signal to control a sequence of operation of 
serially writing/reading a result of a process on each 
channel obtained by the pointer processing unit 1061-2 
in/from the RAM 1061-4. ^The RAM 1061-4 holds output 
data of the pointer processing unit 1061-2 in a region 
indicated by a channel address fed from the address 
generating unit 1062-1 for each channel. 
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In FIG. 58, reference numeral 1100* denotes a 
mapping setting register group, and reference numeral 
1101' denotes a selecting unit. The mapping setting 
register group 1100' sets which signal size among 
TU3/TU2/TU12 each channel of the multiplex data (STM-1 
frame) is set to. The selecting unit 1101 5 selects a 
signal size of a corresponding channel fed from the 
mapping setting register group 1100 5 using an address 
allocated to each channel by the address generating unit 
1062-1, and serially (multiplexes and) outputs mapping 
information. Detailed structures of the mapping setting 
register group 1100' and the selecting unit 1101' will 
be described later with reference to FIG. 61. 

In the TU pointer processing unit 1006 with the 
above structure, an information group generated through 
the pointer extracting unit 1061-1 and the pointer 
processing unit 1061-2 is written in at an address of 
the RAM 1061-4 indicated by a RAM address (channel 
address) generated by the address generating unit 1062-1 
according to a write enable signal (detection timing of 
received pointer bytes) generated by the RAM controlling 
unit 1061-3. 

The pointer processing unit 1061-2 reads an 
information group of a preceding frame from the RAM 
1061-4 according to a read enable signal generated by 
the RAM controlling unit 1061-3, and serially conducts a 
pointer process using the information group of each 
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channel read out. 

FIG. 59 is a block diagram showing a detailed 
structure of the above address generating unit 1062-1. 
As shown in FIG. 59, the address generating unit 1062-1 
has, similarly to the address generating unit 10 shown 
in FIG. 6, an address counter for TUG3 1015, an address 
counter for TUG 2 1016, an address counter for TU12 1017, 
an AND circuit (a logical product circuit) 1018, an AND 
circuit 1019 of one-input inverting type and an address 
converting unit 1020. 

The address counter for TUG3 (a ternary counter) 
1015 counts the number of (the number of channels of) 
TUG3 (a maximum of three channels are multiplexed) 
multiplexed in the STM-1 frame. The address counter for 
TUG2 (a septenary counter) 1016 counts the number of 
channels (a maximum of seven channels are multiplexed) 
of TUG2 multiplexed in the TUG 3 frame. The address 
counter for TU12 (a ternary counter) 1017 counts the 
number of channels (a maximum of three channels are 
multiplexed) of TU12 multiplexed in the TUG 2 frame. 
Each of the address counters 1015 through 1017 loads an 
initial value by a frame signal. 

In this case, a carry-out (CO) of the address 
counter 1015 is connected to a carry-in (CI) of the 
address counter 1016, besides a carry-out of the address 
counter 1016 is connected to a carry-in of the address 
counter 1017 as shown in FIG. 59, whereby a 63-ary 
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counter is formed. Outputs of the these three address 
counters 1015 through 1017 are used as a RAM address 
(channel address) for the RAM 1061-4, 

The AND circuit (logical product circuit) 1018 
converts an output of the address counter 1017 to "0" 
when the TU pointer processing unit 1006 is not set to a 
TU12 mode by a TU12 setting signal, which will described 
later, (i.e., when the TU12 setting signal is in an L 
level). The AND circuit 1019 of one-input inverting 
type converts an output of the address counter to "0" 
only when the TU pointer processing unit 1006 is set to 
a TU3 mode by a TU3 setting signal, which will be 
described later, (i.e., only when the TU3 setting signal 
is in an H level) . 

The address converting unit 1020 conducts a 
desired adding process on an address output from each of 
the counters 1015 through 1017 to generate an address 
convert signal such as to prevent an idle address from 
generating in the RAM 1014. 

The address generating unit 1062-1 changes a 
combination of the counters 1015 through 1017 (only the 
counter 1015, the counter 1015 and the counter 1016, or 
all of the counters 1015 through 1017) operated 
according to a TU2 mode "setting signal or a TU3 mode 
setting signal to generate an address for the RAM 1014 
as a combination shown in FIG. 33, for example, thereby 
using channel addresses in common tor TU3 , TU2 and TU12 



-193- 

in the RAM 1061-4. 

Even if frames (VC4/VC3/VC2/VC12 ) in different 
signal sizes mixedly exist in any combination in the 
STM-1 frame, it is therefore possible to flexibly cope 
with it using one address generating unit 1061-4 (refer 
to FIG. 7) as described before. 

The channel addresses generated as above are 
undergone the address conversion by the address 
converting unit 1020, whereby address outputs in which 
all idle addresses are compressed are obtained (refer to 
the address space in FIG. 10). In consequence, seven 
bits of an address line to the RAM 61-4 is converted 
from 7 bits to 6 bits. This output is used as a TU 
channel address (TUAD) for the above POH terminating 
process unit 1008 . 

Namely, the POH terminating process unit 1008 
according to this embodiment uses a common TU address 
serially generated in the address generating unit 1062-1 
of the TU pointer processing unit 1006, thereby 
eliminating necessity of separately generating a TU 
address signal necessary for a POH-byte serially 
terminating process according to VC3/VC2/VC12 . 

It is therefore unnecessary to equip circuits 
each for generating a^ftT address equal in number to 
corresponding channels, and conduct a special process to 
identify each TU channel. This can largely contribute 
to a reduction in size of the circuit and saving of the 
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power consumption. 

Next, FIG. 60 is a block diagram showing a 
structure of the pointer processing unit 1061-2, paying 
an attention to an SPE leading byte (J1/V5 byte) 
recognizing function. The pointer processing unit 1061- 
2 shown in FIG. 60 has a RAM 1089 5 and an SPE leading 
byte recognizing unit 1097A. 

The SPE leading byte recognizing unit 1097A 
recognizes Jl byte (leading byte of a VC3 signal) or V5 
byte (leading byte of a VC2/VC12 signal) as a leading 
byte of SPE, which has, as shown in FIG. 60, an offset 
counting unit 1097', a coincidence detecting unit 1098' 
and an AND circuit 1099'. 

The offset counting unit 1097' retrieves a 
leading byte of SPE by counting the offset pointer value 
of the SPE, mentioned before with reference to FIGS. 149 
through 156, with the frame signal as an opportunity. 
The coincidence detecting unit 1098* reads an active 
pointer value from the RAM 1098' according to an SPE 
enable signal as a read enable signal, and detects 
coincidence between the active pointer value and an 
offset counter value of the offset counting unit 1097 5 . 
The AND circuit 1099' calculates a logical product of 
the SPE enable signal -and a result of the detection of 
coincidence obtained by the coincidence detecting unit 
1098', thereby generating and outputting an SPE leading 
byte (J1/V5 byte) position indicate signal. 
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Namely, the SPE leading byte recognizing unit 
1097A has the offset counting unit 1097' for retrieving 
a leading position of SPE, reads out an active pointer 
value from the RAM 1089', and recognizes a leading byte 
5 position of the SPE by a logical product of an SPE 

enable signal and a result of detection of coincidence 
between an offset counter value and the active pointer 
value . 

In the pointer processing unit 1061-2 with the 
10 above structure, an active pointer value held in the RAM 
1089' is read out according to the SPE enable signal, 
besides the offset counting unit 1097' starts counting 
the offset pointer value of SPE with the frame signal as 
an opportunity. The coincidence detecting unit 1089' 
15 detects whether the active pointer value read out from 

the RAM 1089' coincides with a count value of the offset 
counting unit 1097'. 

The AND circuit 1099 5 calculates a logical 
product of a result of the detection of coincidence and 
v "" ,> -" 20 the SPE enable signal, and generates and outputs a 

result of the logical product as a J1/V5 byte indicate 
signal. Here, when the J1/V5 byte indicate signal is 
"1" (in the H level), data in that time slot of the 
multiplex data is the-Jl?V5 byte. The J1/V5 byte 
25 indicate signal and the SPE enable signal mentioned 

above are used in the process conducted in the above TU 
pointer processing unit 1006. 
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FIG. 61 is a block diagram showing a structure 
of the TU pointer processing unit 1006, paying an 
attention to a signal size recognizing function. If it 
is assumed that the TU pointer processing unit 1006 
5 shown in FIG. 61 processes data of the STM-1 frame, the 
above mapping setting register group 1100 ' has three 
TU3/TUG3 setting registers (TU3/TUG3 #1 through #3) 
1123, and seven TU2/TUG2 setting registers (TU2/TUG2 #1 
through #7) 1124 for each of the TU3/TUG3 setting 

10 registers 1123, totaling 21 registers (for 21 channels). 
The above selecting unit 1101* has a signal size 
recognizing unit 1125A. 

The TU3/TUG3 setting register 1123 stores 
information as to whether TUG3 accommodated (mapped) in 

15 the VC4 frame is set to TU3 or TUG3 . For instance, when 
a value of the setting register 1123 is "1", it means 
that TU3 is multiplexed in the TUG3 frame. When a value 
of the setting register 1123 is "0", it means that TU2 
or TU12 is multiplexed in the TUG 3 frame. 

20 The TU2/TUG2 setting register 1124 stores 

information as to whether TUG2 mapped in TUG3 is set to 
TU2 or TUG2. For instance, when a value of the setting 
register 1124 is "1", it means that TU2 is multiplexed 
in the TUG2 frame. WhenTa value of the setting register 

25 1124 is "0", it means that TU12 is multiplexed in the 
TUG 2 frame. 

The signal size recognizing unit 1125A 
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recognizes a signal size of a relevant channel on the 
basis of set values stored in the setting registers 1123 
and 1124, and generates and outputs a TU3/TU2/TU12 
setting signal for the address generating unit 1010. As 
shown in FIG. 61, a function of the signal size 
recognizing unit 1125A is realized with selecting 
circuits 1125 through 1127, an AND circuit 1128 of one- 
input inverting type, an AND circuit 1129 of all-inputs 
inverting type, an address counter for TU3 1015, and an 
address counter for TUG2 1016, which are similar to 
those shown in FIG. 59. 

The selecting circuit 1125 selects information 
of the TU3/TUG3 setting register 1123 corresponding to a 
channel indicated by a count value of the address 
counter for TUG3 1015 of the address generating unit 
1062-1. Each of the selecting circuits 1126 selects 
information of the TUG2/TUG2 setting register 1124 
corresponding to a channel indicated by a count value of 
the address counter for TUG2 1016. The selecting 
circuit 1127 selects information of the TU2/TUG2 setting 
register 1124 corresponding to a channel indicated by a 
count value of the address counter for TUG 3 1015. 

In the TU pointer processing unit 1006 with the 
above structure, the -selecting circuit 1125 selects a 
set value (data #1, #2 or #3) of the TU3/TUG3 setting 
register 1123 with a count value of the address counter 
for TUG 3 1015 so as to generate a TU3 setting signal. 



-198- 

The TU3 setting signal indicates that a relevant channel 
is TU3 only when being "1". 

Each of the three selecting circuits 1126 
selects data "#1, #2, ... or #7" of seven registers of 
the TU2/TUG2 setting registers 1124 (for TUG3#1, TUG3#2, 
or TUG3#3) with a count value of the address counter for 
TUG 2 1016, and the selecting circuit 1127 selects one of 
these three selected signal according to a count value 
of the address counter 1015 for TUG3 . 

The AND circuit 1128 obtains a logical product 
of an inverted signal of the TU3 setting signal and an 
output signal of the selecting circuit 1127 to generate 
a TU2 setting signal. Here, the TU2 setting signal 
indicates that a relevant channel is TU2 only when being 
"l n . 

The AND circuit 1129 obtains a logical product 
of an inverted signal of the TU3 setting signal and an 
inverted signal of an output signal of the selecting 
circuit 1127 to generate a TU12 setting signal. Here, 
the TU12 setting signal indicates that a relevant 
channel is TU12 only when being "1". Each of the above 
TU setting signals is used as a mapping setting signal 
in a process conducted in the POH terminating process 
unit 1008 as will be -described later. 

FIG. 62 is a block diagrams showing a structure 
of the POH terminating process unit 1008 according to 
this embodiment. As shown in FIG. 62, the above POH 
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terminating process unit (serial POH terminating process 
unit) 1008 has a timing generating unit 1021, a J1/J2 
byte terminating process^ unit 1022, a B3/V5 byte 
terminating process unit 1023, a C2/V5 byte terminating 
process unit 1024 and a G1/V5 byte terminating process 
unit 1025. 

The timing generating unit (POH timing signal 
serially generating unit) 1021 receives a J1V5TP signal 
(J1/V5 byte indicating signal) indicating a leading 
position of TU data, an SPE enable signal (SPEEN) 
indicating a position of payload data of the TU data, a 
mapping signal used to discriminate a TU signal size 
(TU3/TU2/TU12) and VC4 data in which the TU data is 
multiplexed from the TU pointer processing unit 1006 to 
generate various timing signals necessary in processes 
to terminate POH of TU and adjust a phase. 

Namely, the timing generating unit 1021 serially 
generates a POH timing signal used in a process in each 
of the terminating process units 1022 through 1025 on 
the basis of a timing signal indicating a position of Jl 
byte or V5 byte included in the multiplex signal (VC4 
signal) and type information (mapping signal) of the 
mutliplex signal. The timing generating unit 1021 can 
serially generate a POH^timing signal necessary for each 
of the terminating process units 1022 through 1025 in 
common to TU channels. 

The J1/J2 byte terminating process unit 1022 
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serially conducts a terminating process (detection of 
LOM, CRC, and TIM) on Jl byte and J2 byte included in 
the multiplex signal. The B3/V5 byte terminating 
process unit 1023 serially conducts a terminating 
5 process on BIP of B3 byte and V5 byte included in the 
multiplex signal and a terminating process on BIPPM of 
the above B3 byte and V5 byte. 

The C2/V5 byte terminating process unit 
(UNEQ/SLM serially terminating process unit) 1024 

10 conducts a terminating process on UNEQ of C2 byte and V5 
byte included in the multiplex data, and serially 
conducts a terminating process on SLM of the above C2 
byte and V5 byte. The G1/V5 byte terminating process 
unit (FEBE/FERF serially terminating process unit) 

15 serially conducts a terminating process on FEBE of Gl 

byte and V5 byte included in the multiplex signal and a 
terminating process on FEBEPM of the above Gl byte and 
V5 byte, besides serially conducting a terminating 
process on FERF of the above Gl byte and V5 byte. 

20 Each of the above terminating process units 1022 

through 1025 has, basically, a POH terminating operation 
processing unit 1026 and a storage 1027, as shown in 
FIG. 63. 

The POH terminating operation processing unit 
25 1026 conducts a POH terminating operation process on the 
multiplex signal (VC4 signal: a maximum of 3 channels in 
TU3, a maximum of 21 channels in TU2 , or a maximum of 63 
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channels in TU12 are multiplexed) in which channels of 
TU3/TU2/TU12 are serially multiplexed. According to 
this embodiment, the POH terminating operation 
processing unit 1026 is used in common to the above 
channels . 

The storage unit 1027 stores a result of the 
operation in the POH terminating operation process unit 
1026 for each channel. Reading-out and writing-in the 
storage unit 1027 are flexibly controlled according to a 
TU channel address signal used to read out, a TU channel 
address signal used to write in, and a write enable 
signal (WEN) supplied form the above TU pointer 
processing unit 1006. 

When conducting the POH terminating operation 
process on a VC4 signal, each of the terminating process 
units 1022 through 1025 conducts the POH terminating 
process in the POH terminating operation process unit 
1026 using stored information about a corresponding 
channel stored in the storage unit 1027, and stores a 
obtained result of the POH terminating operation in a 
storage area for the corresponding channel in the 
storage unit 1027. It is therefore possible to serially 
conduct the POH terminating operation process on the VC4 
signal without separating the VC4 signal into signals on 
respective channels of VC3 , VC2 and VC12. 

FIG. 64 is a block diagram showing structures of 
the POH terminating operation process unit 1026 and 
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storage unit 1027. As shown in FIG- 64, the POH 
terminating operation process unit 1026 has a serially 
processing unit 1026-1 and a flip-flop (FF) circuit 
1026-2 with an enable terminal, whereas the storage unit 
1027 has a RAM data holding unit 1027-1 configured with 
a RAM and an FF data holding unit 1027-2 configured with 

an FF circuit. 

In the POH terminating operation process unit 
1026, the serially processing unit 1026-1 serially 
conducts the terminating process on POH bytes. For 
instance, the J1/V2 byte terminating process unit 1022 
conducts the terminating process on Jl byte and J2 byte, 
the B3/V5 byte terminating process unit 1023 conducts 
the terminating process on B3 byte and V5 byte, the 
C2/V5 byte terminating process unit 1024 conducts the 
terminating process on C2 byte and V5 byte, and the 
G1/V5 byte conducts the terminating process on Gl byte 
and V5 byte . 

The FF circuit (latching unit) 1026-2 
temporarily stores (holds) data (an operation result) of 
a corresponding channel read out from the storage unit 
1027 and POH byte data used to process VC4 data when the 
serially processing unit 1026-1 conducts the POH-byte 
terminating operat ion-process . 

When the FF circuit 1026-2 latches data held in 
the storage unit 1027 and the POH-byte data used to 
process VC4 data with a POH timing, data necessary to 
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the serially processing unit 1026-1 is supplied 
according to the POH timing so that the serially 
processing unit 1026-1 operates only when necessary. 
Namely, the FF circuit 1026-2 decreases an operation 
frequency of the serially processing unit 1026-1 to 
suppress a power consumption of the same. 

In the storage unit 1027, the RAM data holding 
unit 1027-1 holds data such as alarm protective stage 
number information about TU channels (0-62 channels) and 
the like. As shown in FIGS. 65(a) through 65(t), for 
example, data of a corresponding TU channel that should 
be serially processed is read out from the RAM data 
holding unit 1027-1 with a RAM read address, and the 
alarm protective stage number information and the like 
about the TU channel which has been undergone the serial 
process is written in the RAM data holding unit 1027-1 
with a RAM write address and a RAM write enable. 
According to this embodiment, RAM clock is inputted only 
when the RAM data holding unit 1027-1 is read and 
written to decrease an operation frequency of the RAM 
data holding unit 1027-1, thereby suppressing a power 
consumption of the same. 

The FF data holding unit 1027-2 holds alarm bits 
for TU channels (0-62- channels) in the FF circuit. As 
shown in FIGS. 65(a) through 65(t), the alarm bit of a 
TU channel that should be serially processed is read out 
with an FF read address and FF read timing, and the" 
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alarm bits of the TU channel having been undergone the 
serial process is written in with an FF write address 
and an FF write enable. 

Next, details of the timing generating unit 
1021, the J1/J2 byte terminating process unit 1022, the 
B3/V5 byte terminating process unit 1023, the C2/V5 byte 
terminating process unit 1024 and the G1/V5 byte 
terminating process unit 1025 mentioned above will be 
described in respective items. 
(b-6) Description of the timing generating unit 1021 
FIG. 66 is a block diagram showing a structure 
of the above timing generating unit 1021. The timing 
generating unit 1021 shown in FIG. 66 has an SPE count 
value holding unit (RAM) 1028, an SPE count value 
initializing unit 1029, an SPE count value addition 
controlling unit 1030, a timing signal generating 
process unit 1031 and an FF circuit 1032. 

The SPE count value holding unit 1028 holds an 
SPE count added value obtained in. the SPE count value 
addition controlling unit 1030 for each TU channel. The 
SPE count value holding unit 1028 is a flexibly 
writable/readable storage unit which can supply data for 
each TU channel held therein to the SPE count value 
initializing unit 10£9. ^The SPE count value 
initializing unit 1029 receives a J1V5 timing signal 
indicating a leading position (position of J1/V5 byte) 
of a VC3/VC2/VC12 signal in VC4 to initialize an SPE 
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count value. 

The SPE count value addition controlling unit 
1030 conducts an addition control on the SPE count value 
on the basis of a signal fed from the SPE count value 
5 initializing unit 1029. The timing signal generating 
process unit 1031 receives a signal from the SPE count 
value initializing unit 1029, a mapping signal (signal 
indicating a type of a VC signal in the same phase) , an 
SPE enable signal (SPEEN) and a TU address signal (TUAD) 
10 to generate various POH timing signals shown below used 
in a process conducted in each of the terminating 
process units 1022 through 1025 (refer to FIG. 62) . 

• Jl timing signal (J1TP) : signal indicating a 
position of Jl byte; 
15 • B3 timing signal (B3TP) : signal indicating a 

position of B3 byte; 

•C2 timing signal (C2TP) : signal indicating a 
position of C2 byte; 

• Gl timing signal (G1TP) : signal indicating a 
20 position of Gl byte; 

•V5 timing signal (V5TP) : signal indicating a 
position of V5 byte; 

• J1J2 timing signal (J1J2TP) : signal indicating 
positions of Jl and J2 bytes: 
25 - C2V5 timing signal (C2V5TP) : signal indicating 

positions of C2 and V5 bytes; 

* G1V5 timing signal (G1V5TP) : a signal 
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indicating positions of Gl and V5 bytes; 

• Jl J2 write enable signal (J1J2WEN) : signal 
indicating a timing of writing data in which Jl and J2 
bytes have been terminated; 

5 • J1J2RAMCLK signal: operation clock for the RAM 

in the Jl/Jl byte terminating process unit 1022; 

• BIPWEN signal: signal indicating a timing of 
writing a result of a BIP2/BIP8 operation; 

• BIPPMWEN signal: signal indicating a timing of 
10 writing data having been undergone a BIPPM adding 
process ; 

• BIPPMRAMCLK signal: operation clock for a BIPPM 
holding RAM 1058-1 in the B3/V5 byte terminating process 
unit described later; 
15 * C2V5WEN signal: signal indicating a timing of 

writing data having been undergone a UNEQ/SLM 
terminating process; 

• C2V5RAMCLK signal: operation clock for a RAM in 
the C2/V5 byte terminating process unit 1024 described 
20 later; 

• G1V5WEN signal: signal indicating a timing of 
writing data having been undergone an FERF terminating 
process ; 

• G1V5RAMCLK s-ignal: operation clock for a RAM in 
25 the G1/V5 byte terminating process unit 1025 described 

later ; 

• TU address signal for reading: signal directing 
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to read a result of the terminating process conducted 
one cycle before on a TU channel that should be 
undergone a POH terminating process; 

•TU address signal for writing (WTUAD) : signal 
5 directing to write data of the TU channel having been 
undergone the POH terminating process; 

• SPE enable signal (SPEEN) : signal obtained by 
delaying a phase of an inputted SPE enable signal; 

•SPE count value writing TU address signal 
10 (CNTTUAD) : signal designating an address at which an SPE 
count value of a TU channel having been undergone the 
SPE count value addition control is written; 

• SPE count value write enable signal (CNTWEN) : 
signal direct to write a signal having been undergone 
15 the SPE count value addition control; and 

• FEBEPMRAMCLK : operation clock for an FEBEPM 
holding RAM 1093-1 in the G1/V5 byte terminating process 
unit 1025 described later. 

The FF circuit 1032 delays a phase of an SPE 
20 count value obtained one process before (one cycle 

before) fed from the SPE count value holding unit 1028 
by one clock to adjust an inputting timing to the SPE 
count value initializing unit 1029. 

In the timing- generating unit 1021 with the 
25 above structure, information (SPE count value) about a 
leading position (Jl byte/V5 byte) of SPE in the 
multiplex signal is held (read-out/write-in) in the SPE 



-208- 

count value holding unit 1028 for each TU channel at a 
timing shown in FIGS . 67(a) through 67(q), for example, 
through the SPE count value initializing unit 1029 and 
the SPE count value addition controlling unit 1030, and 
5 successively updated, whereby various POH timing signals 
used in the process conducted in each of the terminating 
units 1022 through 1025 are serially generated in the 
timing signal generating process unit 1031 in common to 
all TU channels- It is therefore possible to realize 
10 the above serial process in an extremely simple 
structure . 

In concrete, the above timing generating unit 
1021 has, as shown in FIG. 68, an overhead counter 
(OHCTR) RAM holding unit 1028', a phase shifting unit 

15 1032', an overhead counter serially processing unit 

1033. In addition, the timing generating unit 1021 has, 
as the above timing signal generating process unit 1031, 
a POH timing signal generating unit 1034, a POH timing 
signal shifting unit 1035, an LOM holding RAM operation 

20 controlling unit 1036, a frame number (FRNO) holding RAM 
operation controlling unit 1037, a B1P2 holding RAM 
operation controlling unit 1038, a signal label (SL) 
holding RAM operation controlling unit 1039, an FERF 
holding RAM operation controlling unit 1040, a reception 

25 expected value (EXP1/2) holding RAM operation 

controlling unit 1041, a BIPPM holding RAM operation 
controlling unit 1042, and an FEBEPM holding RAM 
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operation controlling unit 1043. 

The above overhead counter serially processing 
unit 1033 corresponds to a part configured with the SPE 
count value initializing unit 1029, the SPE count value 
5 addition controlling unit 1030 and the FF circuit 1032 
shown in FIG. 66. The overhead counter RAM holding unit 
1028' holds a count value fed from the overhead counter 
serially processing unit 1033 in a RAM, which 
corresponds to the SPE count value holding unit 1028 

10 shown in FIG. 66. 

FIG. 69 is a block diagram showing a detailed 
structure of the above phase shifting unit 1032'. As 
shown in FIG. 69, the phase shifting unit 1032' delays a 
phase of each of signals [TUDT (TU data) , a TU address 

15 signal, an SPE enable signal, a J1V5 timing signal, a 
mapping signal (VC3TUG/VC2VC12 ) ] inputted from the TU 
pointer processing unit 1006 by predetermined 
quantities, respectively. To this end, the phase 
shifting unit 1032 has FF circuits 1032 each in 

20 predetermined stages for delaying phases (CI through C8) 
of the above input signals by one clock of a master 
clock. 

In the phase shifting unit 1032' with the above 
structure, phases of ^FU "data of the VC4 signal, a TU 
25 address signal indicating a TU channel, the SPE enable 
signal indicating a position of payload data of the TU 
data, the J1V5 timing signal indicating a leading 
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position of the TU data, the mapping signal used to 
discriminate TU3/TU2/TU12 are shifted by predetermined 
quantities in the FF circuits 1032 in predetermined 
stages, respectively, and used in a serial process and 
5 the POH serially terminating process in the overhead 
counter serially processing unit 1033. 

At that time, in the phase shifting unit 1032', 
the FF circuit 1032 in seven stages shifts a phase of 
the TU data by 7 clocks (CI -» C7) , thereby generating 
10 the TU address signal (TUDTC7) in a phase C7, in 

concrete. The FF circuit 1032 in 8 stages shifts a 
phase of the TU address signal by 1 to 8 clocks, thereby 
generating TU address signals (TUADC1-8) in respective 
phases C1-C8 . 

15 The FF circuit 1032 in 7 stages shifts a phase 

of the SPE enable signals by 7 clocks, thereby 
generating an SPE enable signal (SPEENC7) in a phase C7. 

At the same time, the FF circuit 1032 in the first to 
third stages shifts a phase of the SPE enable signal by 
20 3 clocks, thereby generating the SPE enable signal 
(SPEENC3) in a phase C3 . 

The FF circuits 1032 each in 3 stages shift 
phases of the J1V5 timing signal and the mapping signals 
(VC3TUG/VC2VC12) by 3- clocks, thereby generating a J1V5 
25 timing signal (J1V5TPC3) and mapping signals 
(VC3TUGC3/VC2VC212C3) all in a phase C3 . 

FIG. 70 is a block diagram showing detailed 
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structures of the overhead counter RAM holding unit 
1028' and the overhead counter serially processing unit 
1033 mentioned above. As shown in FIG. 70, the overhead 
counter RAM holding unit 1028' has an overhead counter 
5 RAM 1028* -1 and an inverting element 1028 1 -2 for 

inverting polarity of an input signal. The overhead 
counter serially processing unit 1033 has an FF circuit 
1033-1, a zero byte controlling unit (AND circuit of a 
one-input inverting type) 1033-2, a TU3 detecting unit 

10 (AND circuit of a one-input inverting type) 1033-3, a 
TU2 detecting unit (AND circuit of one-input inverting 
type) 1033-4, a TU12 detecting unit (AND circuit of an 
all-inputs inverting type) 1033-5, a maximum value 
setting unit 1033-6, a maximum value detecting unit 

15 1033-9, a count value adding unit 1033-12, and a count 
value initialization controlling unit (AND circuit of a 
one-input inverting type) 1033-13. 

In the overhead counter RAM holding unit 1028' , 
the overhead counter RAM 1028 '-1 holds information as to 

20 which position a processing byte of SPE data is in 

counted from Jl byte and V5 byte as the 0th byte. The 
overhead counter RAM 1028' -1 is operated with the TU 
address signal in the phase CI (TUADC1) supplied from 
the above phase shifting unit 1032* as a read address, 

25 the TU address signal in the phase C2 (TUADC2) as a 

write address, a signal obtained by inverting the SPE 
enable signal in the phase C3 (SPEENC3) by the inverting 
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element 1028 , -2 as a write enable and the master clock 
as a RAM clock. 

In the overhead counter serially processing unit 
1033, the FF circuit 1033-1 temporarily holds 
5 information (count value) read out from the overhead 
counter RAM 1028'-1. The zero byte controlling unit 
1033-2 controls to make a count value be 0 when inputted 
the J1V5 timing signal (J1VTTPC3) indicating a leading 
position of the TU data. On the basis of a signal 

10 having been controlled (0HCTRC3), various POH timings 
used in the POH terminating process are generated. 

The TU3 detecting unit 1033-3 detects that a TU 
channel that should be processed is TU3, whose function 
is realized using an AND circuit (logical product 

15 circuit) for obtaining a logical product of the above 
VC3TUGC3 and an inverted signal of VC2VC12C3. The TU2 
detecting unit 1033-4 detects that a TU channel that 
should be processed is TU2 , whose function is realized 
using an AND circuit for obtaining a logical product of 

20 an inverted signal of the above VC3TUGC3 and VC2VC12C3. 

The TU12 detecting unit 1033-5 detects that a TU 
channel that should be processed is TU12, whose function 
is realizing using an AND circuit for obtaining a 
logical product of an- inverted signal of the above 

25 VC3TUGC3 and an inverted signal of VC2VC12C3. 

The maximum value setting unit 1033-6 selects a 
maximum value of a count value according to setting of 
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TU3/TU2/TU12. Here, a maximum value [TU3: 2FC(hex) , 
TU2; lAB(hex), TU12: 08B(hex)] corresponding to any one 
which reaches the H level among outputs of the TU3 
detecting unit 1033-3, the TU2 detecting unit 1033-4 and 
5 the TU12 detecting unit 1033-5 mentioned above is 

selected and outputted through an AND circuit 1033-7 and 
an OR circuit (logical sum circuit) 1033-8. 

The maximum value detecting unit 1033-9 detects 
whether a count value having been controlled by the zero 

10 byte controlling unit 1033-2 coincides with a maximum 
value set (selectively outputted) by the maximum value 
setting unit 1033-6 or not, whose function is realized 
using an EXOR circuit (exclusive-OR circuit) 1033-10 and 
an OR circuit 1033-11. When the maximum value detecting 

15 unit 1033-9 detects a maximum value, it means that the 
SPE data is the last byte so that SPE data of the next 
same TU channel is Jl byte or V5 byte which is the lead 
of TU data. 

The count value adding unit 1033-12 adds 1 to a 
20 count value having been controlled by the zero byte 

controlling unit 1033-2. Since when a maximum value is 
detected by the maximum value detecting unit 1033-9, SPE 
data that should be processed next is Jl byte or V5 byte 
which is the lead of ~TU data, as mentioned above, the 
25 count value initialization controlling unit 1033-13 
controls a count value that should be held in the 
overhead counter RAM 1028 , -1 to be 0 indicating Jl byte 
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or V5 byte. 

The overhead counter serially processing unit 
1033 with the above structure can serially generate an 
overhead (SPE) count value (0HCTRC3) necessary when the 
5 timing signal generating process unit 1031 generates 
various POH timing signals. 

FIG. 71 is a block diagram showing a detailed 
structure of the POH timing signal generating unit 1034 
shown in FIG. 68. The POH timing signal generating unit 
10 1034 shown in FIG. 71 has parts below: 

•a decoding circuit (DEC) 1034-1: detecting 
(decoding) 0 of an SPE count value (OHCTRC3) ; 

•a decoding circuit (DEC) 1034-2: detecting 
(decoding) 85 of the SPE count value (OHCTRC3) ; 
15 -a decoding circuit (DEC) 1034-3: detecting 

(decoding) 170 of the SPE count value (OHCTRC3) ; 

•a decoding circuit (DEC) 1034-4: detecting 
(decoding) 255 of the SPE count value (0HCTRC3) ; 

•a decoding circuit (DEC) 1034-5: detecting 
20 (decoding) 107 of the SPE count value (OHCTRC3) ; 

•a decoding circuit (DEC) 1034-6: detecting 
(decoding) 35 of the SPE count value (OHCTRC3) ; 

• a TU3 detecting unit (AND circuit of a 1-input 
inverting type) 1034—7: detecting that a TU channel that 
25 should be processed is TU3 ; 

•a TU 2 detecting unit (AND circuit of a 1-input 
inverting type) 1034-8 : detecting that a TU channel that 
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should be processed is TU2 ; 

• a TU 12 detecting unit (AND circuit of an all- 
inputs inverting type) 1034-9: detecting that a TU 
channel that should be processed is TU12; 

5 • a Jl condition detecting unit (AND circuit) 

1034-10: detecting that a TU channel that should be 
processed is at the 0th byte of TU3; 

•a B3 condition detecting unit (AND circuit) 
1034-11: detecting that a TU channel that should be 
10 processed is at the 85th byte of TU3 ; 

•a C2 condition detecting unit (AND circuit) 
1034-12: detecting that a TU channel that should be 
processed is at the 170th byte of TU3; 

•a Gl condition detecting unit (AND circuit) 
15 1034-13: detecting that a TU channel that should be 
processed is at the 255th byte of TU3 ; 

•a V5 condition detecting unit (AND circuit of a 
1-input inverting type) 1034-14: detecting that a TU 
channel that should be processed is at the 0th byte of 
20 TU2/TU12; 

• a TU2J2 condition detecting unit (AND circuit) 
1034-15: detecting that a TU channel that should be 
processed is at the 107th byte of TU2 ; 

• a TU12J2 condition detecting unit (AND circuit) 
25 1034-16: detecting that a TU channel that should be 

processed is at the 35th byte of TU12; 

•a J2 condition detecting unit (OR circuit) 



-216- 

1034-17: detecting that a J2 condition of TU2/TU12 is 
detected by the TU2J2 condition detecting unit 1034-15 
or the TU12J2 condition detecting unit 1034-16 mentioned 
above ; 

5 • a Jl timing signal generating unit (AND 

circuit) 1034-18: obtaining a logical product of an 
output signal of the above Jl condition detecting unit 
1034-10 and the SPE enable signal to generate a signal 
indicating a position of Jl byte; 

10 • a B3 timing signal generating unit (AND 

circuit) 1034-19: obtaining a logical product of an 
output signal of the above B3 condition detecting unit 
1034-11 and the SPE enable signal to generate a signal 
indicating a position of B3 byte; 

15 • a C2 timing signal generating unit (AND 

circuit) 1034-20: obtaining a logical product of an 
output signal of the above C2 condition detecting unit 
1034-12 and the SPE enable signal to generate a signal 
indicating a position of C2 byte; 

20 • a Gl timing signal generating unit (AND 

circuit) 1034-21: obtaining a logical product of an 
output signal of the above Gl condition detecting unit 
1034-13 and the SPE enable signal to generate a signal 
indicating a posi tionr of^ Gl byte; 

25 • a V5 timing signal generating unit (AND 

circuit) 1034-22: obtaining a logical product of an 
output signal of the above V5 condition detecting unit 
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1034-14 and the SPE enable signal to generate a signal 
indicating a position of V5 byte; 

•a J2 timing signal generating unit (AND 
circuit) 1034-23: obtaining a logical product of an 
5 output signal of the above J2 condition detecting unit 
1034-17 and the SPE enable signal to generate a signal 
indicating a position of J2 byte; 

•a J1J2 timing signal generating unit (OR 
circuit) 1034-24: generating a signal indicating a 
10 position of Jl byte or J2 byte; 

•a B3V5 timing signal generating unit (OR 
circuit) 1034-25: generating a signal indicating a 
position of B3 byte or V5 byte; 

•a C2V5 timing signal generating unit (OR 
15 circuit) 1034-26: generating a signal indicating a 
position of C2 byte or V5 byte; and 

•a G1V5 timing signal generating unit (OR 
circuit) 1034-27: generating a signal indicating a 
position of Gl byte or V5 byte. 
20 A reason why each of the above timing signal 

generating units 1034-18 through 1034-23 obtains a 
logical product of an input signal and the SPE enable 
signal is to prevent a condition of detecting each byte 
from being established in a corresponding detecting unit 
25 1034-10, 1034-11, ... or 1034-17 at a timing that is not 
of SPE data of TU (that is, preventing a timing signal 
from being generated at a wrong timing) so as to always 
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generate various timing signals at accurate timings. 

The above POH timing signal generating unit 1034 
can serially generate various POH timing signals 
(signals indicating position of Jl, B3 , C2, Gl , V5, J2 
bytes, etc.) necessary in the terminating process" 
conducted in each of the terminating process units 1022 
through 1025 (refer to FIG. 62) described later. 

FIG. 72 is a block diagram showing a detailed 
structure of the POH timing signal shifting unit 1035 
shown in FIG. 68. As shown in FIG. 72, the POH timing 
signal shifting unit 1035 has FF circuits 1035-1 through 
1035-8 for delaying respective input signals by one 
clock of the master clock to shift phases of various POH 
timing signals generated in the above POH timing signal 
generating unit 1034 so that the POH timing signals have 
phases each suitable for the POH terminating process 
conducted in each of the terminating process units 1022 
through 1025. 

For instance, a phase C3 of the Jl timing signal 
(J1TPC3) is delayed by 5 clocks in the FF circuit 1035-1 
in 5 stages so that the Jl timing signal (J1TPC3) 
becomes J1TPC8. A phase C3 of the B3 timing signal 
(B3TPC3) is delayed by 5 clocks in the FF circuit 1035-2 
in 5 stages so that the-B3 timing signal (B3TPC3) 
becomes B3TPC8 . A phase C3 of the C2 timing signal 
(C2TPC3) is delayed by 5 clocks in the FF circuit 1035-3 
in 5 stages so that the C2 timing signal (C2TPC3) 
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becomes C2TPC8 . 

Phases C3 of the V5 timing signal (V5TPC3), the 
J12 timing signal (J12TPC3), the B3V5 timing signal 
(B3V5TPC3), the C2V5 timing signal (C2V5TPC3) and the 
5 G1V5 timing signal (G1V5TPC3) are delayed by 2 to 5 
clocks in the FF circuits 1035-4 through 1035-8, 
respectively, so that they become V5TPC5-C8, J12TPC3-C8, 
B3V5TPC3-C8, C2V5TPC3-C8 and G1V5TPC3-C8 . 

FIG. 73 is a block diagram showing a detailed 

10 structure of the LOM holding RAM operation controlling 
unit 1036 shown in FIG. 68. As shown in FIG. 73, the 
LOM holding RAM operation controlling unit 1036 has an 
operation mask generating unit (OR circuit) 1036-1, an 
FF circuit 1036-2, a clock masking unit (OR circuit of a 

15 1-input inverting type) 1036-3 and an inverting element 
1036-4. 

The operation clock mask generating unit 1036-1 
generates a clock mask for capturing a read address for 
the LOM holding RAM 1050-1 (refer to FIG. 86) in the 

20 J1/J2 byte terminating process unit 1022 described later 
from J12TPC5, a clock mask for capturing a write address 
for the LOM holding RAM 1050-1 from J12TPC6, and a clock 
mask for writing data in the LOM holding RAM 1050-1 from 
J12TPC7 among the J12~ timing signals (J12TPC5-C8) 

25 generated by shifting their phases by the above POH 
timing signal shifting unit 1035. 

The FF circuit 1036-2 delays an output (clock 



-220- 

mask) of the operation clock mask generating unit 1036-1 
by one clock. The clock masking unit 1036-3 masks the 
master clock using the clock mask fed from the FF 
circuit 1036-2 to generate a clock edge (LOMCK) 
5 necessary to read out or write in the LOM holding RAM 
1050-1. The inverting element 1036-4 inverts polarity 
of J12TPC8 to generate a write enable signal (XLOMWEN) 
in negative polarity for the LOM holding RAM 1050-1. 

The above LOM holding RAM operation controlling 

10 unit 1036 can operate the LOM holding RAM 1050-1 at 
optimum timings using the clock edge (LOMCK) and the 
write enable signal (XLOMWEN) generated as above. 

FIG. 74 is a block diagram showing a detailed 
structure of the FRNO holding RAM operation controlling 

15 unit 1037 shown in FIG. 68. As shown in FIG. 74, the 
FRNO holding RAM operation controlling unit 1037 has, 
similarly to the above LOM holding RAM operation 
controlling unit 1036, an operation clock mask 
generating unit (OR circuit) 1037-1, an FF circuit 1037- 

20 2, a clock masking unit (OR circuit of a 1-input 

inverting type) 1037-3 and an inverting element 1037-4. 

The operation clock mask generating unit 1037-1 
generates a clock mask for capturing a read address for 
an FRNO holding RAM ie5f r l (refer to FIG. 87) in the 

25 J1/J2 byte terminating process unit 1022 described later 
from J12TPC3, a clock mask for capturing a write address 
for the FRNO holding RAM 1051-1 from J12TPC6 and a clock 
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mask for writing data in the FRNO holding RAM 1051-1 
from J12TPC7 out of the J12 timing signal (J12TPC3) 
generated by the above POH timing signal generating unit 
1034 and the J12 timing signals (J12TPC5-C8) generated 
5 by shifting their phases by the POH timing signal 
shifting unit 1035. 

The FF circuit 1037-2 delays an output (clock 
mask) of the operation clock mask generating unit 1037-1 
by one clock of the master clock. The clock masking 

10 unit 1037-3 masks the master clock using the clock mask 
fed from the FF circuit 1037-2 to generate a clock edge 
(FRNOCK) necessary to read out or write in the FRNO 
holding RAM 1051-1. The inverting element 1037-4 
inverts polarity of J12TPC8 to generate a write enable 

15 signal (XFRNOWEN) in negative polarity for the FRNO 
holding RAM 1051-1. 

The above FRNO holding RAM operation controlling 
unit 1037 can operate the FRNO holding RAM 1051-1 at 
optimum timings using the clock edge (FRNOCK) , the write 

20 enable signal (XFRNOWEN) generated as above. 

Next, FIG. 75 is a block diagram showing a 
detailed structure of the BIP2 holding RAM operation 
controlling unit 1038 shown in FIG. 68. As shown in 
FIG. 75, the BIP2 holding RAM operation controlling unit 

25 1038 according to this embodiment has, similarly to the 
above FRNO holding RAM operation controlling unit 1037, 
an operation clock mask generating unit COR circuit) 
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1038-1, an FF circuit 1038-2, a clock masking unit (OR 
circuit of a 1-input inverting type) 1038-3 and an 
inverting element 1038-4. 

The operation clock mask generating unit 1038-1 
5 generates a clock mask for capturing a read address for 
a PIB2 holding RAM 1054-1 (refer to FIG. 110) in the 
B3/V5 byte terminating process unit 1023, which will be 
described later, from SPEENC5, a clock mask for 
capturing a write address for the BIP2 holding RAM 1054- 
10 1 from SPEENC6 and a clock mask for writing data in the 
BIP2 holding RAM 1054-1 from SPEENC7 out of the SPE 
enable signals (SPEENC5-C8) generated by shifting their 
phases by the above POH timing signal shifting unit 
1035. 

15 The FF circuit 1038-2 delays an output (clock 

mask) of the operation mask generating unit 1038-1 by 
one clock of the master clock. The clock masking unit 
1038-3 masks the master clock using the clock mask fed 
from the FF circuit 1038-2 to generate a clock edge 

20 (BIPCK) necessary to read out or write in the BIP2 
holding RAM 1054-1. The inverting element 1038-4 
inverts polarity of SPEENC8 to generate a write enable 
signal (XBIPWENC8) in negative polarity for the BPI2 
holding RAM 1054-1. - 

25 Whereby, the above BIP2 holding RAM operation 

controlling unit 1038 can operate the BIP2 holding RAM 
1054-1 at optimum timings using the above clock edge 
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(BIPCK) and the write enable signal (XBIPWENC8) . 

FIG. 76 is a block diagram showing a detailed 
structure of the SL holding RAM operation controlling 
unit 1039 shown in FIG- 68. The SL holding RAM 
5 operation controlling unit 1039 according to this 

embodiment has, similarly to the above BIP2 holding RAM 
operation controlling unit 1038, an operation clock mask 
generating unit (OR circuit) 1039-1, an FF circuit 1039- 
2, a clock masking unit (OR circuit of a 1-input 

10 inverting type) 1039-3 and an inverting element 1039-4. 

The operation clock mask generating unit 1039-1 
generates a clock mask for capturing a read address for 
an SL holding RAM 1072-1 (refer to FIG. 129) in the 
V2/V5 byte terminating process unit 1024 from C2V5TPC5, 

15 a clock mask for capturing a write address in the SL 
holding RAM 1072-1 from C2V5TPC6 and a clock mask for 
writing data in the SL holding RAM 1072-1 from C2V5TPC7 
out of the C2V5 timing signals (C2V5TPC5-C8) generated 
by shifting their phases by the above POH timing signal 

20 shifting unit 1035. 

The FF circuit 1039-2 delays an output (clock 
mask) of the operation clock mask generating unit 1039-1 
by one clock of the master clock. The clock masking 
unit 1039-3 masks the-master clock using the clock mask 

25 fed from the FF circuit 1039-2 to generate a clock edge 
(SLCK) necessary to read out and write in the SL holding 
RAM 1072-1. The inverting element 1039-4 inverts 
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polarity of C2V5TPC8 to generate a write enable signal 
(XSLWENC8) in negative polarity for the SL holding RAM 
1072-1. 

The above SL holding RAM operation controlling 
5 unit 1039 can thereby operate the SL holding RAM 1072-1 
at optimum timings using the above clock edge (SLCK) and 
the write enable signal (XSLWENC8) . 

FIG. 77 is a block diagram showing a detailed 
structure of the FERF holding RAM operation controlling 

10 unit 1040 shown in FIG. 68. As shown in FIG. 77, the 
FERF holding RAM operation controlling unit 1040 
according to this embodiment has, similarly to the above 
SL holding RAM operation controlling unit 1039, an 
operation clock mask generating unit (OR circuit) 1040- 

15 1, an FF circuit 1040-2, a clock masking unit (OR 
circuit of a 1-input inverting type) 1040-3 and an 
inverting unit 1040-4. 

The operation clock mask generating unit 1040-1 
generates a clock mask for capturing a read address for 

20 an FERF holding RAM 1096-1 (refer to FIG. 141) in the 

G1/V5 byte terminating process unit 1025 from GIV5TPC5 , 
which will be described later, a clock mask for 
capturing a write address for the FERF holding RAM 1096- 
1 from G1V5TPC6 and a^ clock mask for writing data in the 

25 FERF holding RAM 1096-1 from G1V5TPC7 out of the G1V5 

timing signals (G1V5TPC5-C8 ) generated by shifting their 
phases by the above POH timing signal shifting unit 
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1035. 

The FF circuit 1040-2 delays an output (clock 
mask) of the operation clock mask generating unit 1040-1 
by one clock of the master clock. The clock masking 

5 unit 1040-3 masks the master clock using the clock mask 
fed from the FF circuit 1040-2 to generate a clock edge 
(FERFCK) necessary to read-out or write-in the FERF 
holding RAM 1096-1. The inverting element 1040-4 
inverts polarity of G1V5TPC8 to generate a write enable 

10 signal (XFERFWENC8) in negative polarity for the FERF 
holding RAM 1096-1. 

The above FERF holding RAM operation controlling 
unit 1040 can thereby generate the clock edge (FERFCK) 
and the write enable signal (XFRFWENCE8) to operate the 

15 FERF holding RAM 1096-1 at optimum timings. 

FIG. 78 is a block diagram showing a detailed 
structure of the reception expected value holding RAM 
operation controlling unit 1041 shown in FIG. 68. As 
shown in FIG. 78, the reception expected value holding 

20 RAM operation controlling unit 1041 according to this 
embodiment has a reception expected value read request 
detecting unit (OR circuit) 1041-1, an EXP1 expected 
value reading operation clock mask generating unit (AND 
circuit of a 1- input -inverting type) 1041-2, an EXP 2 

25 expected value reading operation clock mask generating 
unit (AND circuit) 1041-3, an EXP1 expected value 
setting access operation clock mask generating unit (AND 
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circuit of a 1-input inverting type) 1041-4, an EXPE2 
expected value setting access operation clock mask 
generating unit (AND circuit) 1041-5, an EXP1 clock mask 
generating unit (OR circuit) 1041-6, an EXP 2 clock mask 
5 generating unit (OR circuit) 1041-7, FF circuits 1041-8 
and 1041-9, an EXP1 clock masking unit (OR circuit of a 
1-input inverting type) 1041-10, an EXP2 clock masking 
unit (OR circuit of a 1-input inverting type) 1041-11, 
an EXP1 write enable generating unit (AND circuit of a 

10 1-input inverting type) 1041-12 and an EXP 2 write enable 
generating unit (NAND circuit) 1041-13. 

The reception expected value read request 
detecting unit 1041-1 detects timings of reading a 
reception expected value of path trace data of Jl or J2 

15 byte and a signal label reception expected value of C2 
or V5 byte. The EXP1 expected value reading operation 
clock mask generating unit 1041-2 generates a clock mask 
for capturing a read address for the EXP1 holding RAM 
1048-1 in order to read a reception expected value from 

20 the EXP1 holding RAM 1048-1 (refer to FIG. 95) if the 
most significant bit of the read address of the 
reception expected value of REXPADC5 (refer to FIG. 95), 
which will be described later, is "0" . 

The EXP2 expe-eted value reading operation clock 

25 mask generating unit 1041-3 generates a clock mask for 

capturing a read address for the EXP 2 holding RAM 1048-2 
in order to read a reception expected value form the 
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EXP 2 holding RAM 1048-2 if the most significant bit of 
the read address of the reception expected value of the 
above REXPADC5 is "l". The EXP1 expected value setting 
access operation clock mask generating unit 1041-4 
5 generates a clock mask for the EXP1 holding RAM 1048-1 
in order to read-out or write-in the EXP1 holding RAM 
1048-1 if the most significant bit of MEXPAD of the 
read/write address on the software's side is "0" when 
the software (the microcomputer 1010: refer to FIG. 56) 

10 set a reception expected value or read set contents. 

The EXP2 expected value setting access operation 
clock mask generating unit 1041-5 generates a clock mask 
for the EXP 2 holding RAM 1048-2 in order to read- 
out/write-in the EXP 2 holding RAM 1048-2 if the most 

15 significant bit of the above MEXPAD is "1" when the 
software set a reception expected value or read set 
contents . 

The EXP1 clock mask generating unit 1041-6 
obtains a logical sum of clock mask signals generated by 

20 the EXP1 expected value reading operation clock mask 
generating unit 1041-2 and the EXP1 expected value 
setting access operation clock mask generating unit 
1041-4 mentioned above. The EXP2 clock mask generating 
unit 1041-7 obtains a-logical sum of clock mask signals 

25 generated by the EXP2 expected value reading operation 
clock mask generating unit 1041-3 and the EXP2 expected 
value setting access operation clock mask generating 
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unit 1041-5 mentioned above. 

The FF circuit 1041-8 delays an qutput (EXP1 
clock mask) of the above EXP1 clock mask generating unit 
1041-6 by one clock of the master clock. The FF circuit 
1041-9 delays an output (EXP2 clock mask) of the above 
EXP 2 clock mask generating unit 1041-7 by one clock of 
the master clock. 

The EXP1 clock masking unit 1041-10 masks the 
master clock using an output (EXP1 clock mask) of the FF 
circuit 1041-8 to generate a clock edge (EXP1CK) 
necessary to read/write data (EXP1) held in the EXP1 
holding RAM 1048-1. The EXP 2 clock masking unit 1041-11 
masks the master clock using an output (EXP2 clock mask) 
of the FF circuit 1041-9 to generate a lock edge 
(EXP2CK) necessary to read/write data (EXP2) held in the 
EXP 2 holding RAM 1048-2. 

The EXP1 write enable generating unit 1041-12 
generates a write enable (XEXP1WEN) for the EXP1 holding 
RAM 1048-1 in order to write data in the EXP1 holding 
RAM 1048-1 if the most significant bit of the above 
MEXPAD is "0" when the software write a reception 
expected value. The EXP 2 write enable generating unit 
1041-13 generates writes enable (XEXP2WEN) for the EXP 2 
holding RAM 1048-2 iororder to write data in the EXP 2 
holding RAM 1048-2 if the most significant bit of the 
above MEXPAD is "1" when the software write a reception 
expected value. 
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The above reception expected value holding RAM 
operation controlling unit 1041 can thereby generate the 
clock edges (EXPICK and EXP2CK) and the write enables 
(XEXP1WEN and XEXP2WEN) mentioned above to operate the 
5 EXP1 holding RAM 1048-1 and the EXP 2 holding RAM 1048-2 
at optimum timings. 

FIG. 79 is a block diagram showing a detailed 
structure of the BIPPM holding RAM operation controlling 
unit 1042 shown in FIG. 68. As shown in FIG. 79, the 

10 BIPPM holding RAM operation controlling unit 1042 

according to this embodiment has, similarly to the SL 
holding RAM operation controlling unit 1039 shown in 
FIG. 77, an operation clock mask generating unit (OR 
circuit) 1042-1, an FF circuit 1042-2, a clock masking 

15 unit (OR circuit of a 1-input inverting type) 1042-3 and 
an inverting element 1042-4. 

The operation clock mask generating unit 1042-1 
generates a clock mask for capturing a read address for 
a BIPPM holding RAM 1058-1 (refer to FIG. 112) in the 

20 B3/V5 byte terminating process unit 1023, which will be 
described later, from B3V5TPC5, a clock mask for 
capturing a write address for the BIPPM holding RAM 
1058-1 from B3V5TPC6 and a clock mask for writing data 
in the BIPPM holding BA»Tl058-l from B3V5TPC7 out of the 

25 B3V6 timing signals (B3V5TPC5-C8 ) generated by shifting 
their phases by the POH timing signal shifting unit 
1035, besides generating a clock mask for capturing an 
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address to read a count value of BIPPM from a BIPPM 
software notification request signal fed from the 
software's side. 

The FF circuit 1042-2 delays an output (clock 
5 mask) of the operation clock mask generating unit 1042-1 
by one clock of the master clock* The clock masking 
unit 1042-3 masks the master clock using the clock mask 
fed from the FF circuit 1042-2 to generate a clock edge 
(B1PPMCK) to read-out and write-in the BIPPM holding RAM 

10 1058-1. The inverting element 1042-2 inverts polarity 
of B3V5TPC8 to generate a write enable signal 
(XBIPPMWEN) in negative polarity for the BIPPM holding 
RAM 1058-1. 

The above BIPPM holding RAM operation 

15 controlling unit 1042 can thereby operate the BIPPM 

holding RAM 1058-1 at optimum timings using the clock 
edge (BIPPMCK) and the write enable signal (XBIPPMWEN) 
generated as above. 

FIG. 80 is a block diagram showing a detailed 

20 structure of the FEBEPM holding RAM operation 

controlling unit 1043 shown in FIG. 68. As shown in 
FIG. 80, the FEBEPM holding RAM operation controlling 
unit 1043 according to this embodiment has, similarly to 
the above BIPPM holding RAM operation controlling unit 

25 1042, an operation clock mask generating unit (OR 

circuit) 1043-1, an FF circuit 1043-2, a clock masking 
unit (OR circuit of a 1-input inverting type) 1043-3 and 
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an inverting element 1043-4. 

The operation clock mask generating unit 1043-1 
generates a clock mask for capturing a read address for 
FEBEPM holding RAM 1093-1 (refer to FIG. 139) in the 
5 G1/V5 byte terminating process unit 1025, which will be 
described later, from G1V5TPC5, a clock mask for 
capturing a write address for the FEBEPM holding RAM 
1093-1 from G1V5TPC6 and a clock mask for writing data 
in the FEBEPM holding RAM 1093-1 from G1V5TPC7 out of 

10 the G1V5 timing signals (G1V5TPC5-C8) generated by 

shifting their phases by the POH timing signal shifting 
unit 1035, besides generating a clock mask for capturing 
a read address for a count value of FEBEPM in response 
to an FEBEPM software notification request signal fed 

15 from the software's side* 

The FF circuit 1043-2 delays an output (clock 
mask) of the operation clock mask generating unit 1043-1 
by one clock of the master clock. The clock masking 
unit 1043-3 masks the master clock using the clock mask 

20 fed from the FF circuit 1043-2 to generate a clock edge 
(FEBEPMCK) necessary to read-out and write-in the FEBEPM 
holding RAM 1093-1. The inverting element 1043-4 
inverts polarity of G1V5TPC8 to generate a write enable 
signal (XFEBEPMWEN) rn negative polarity for the FEBEPM 

25 holding RAM 1093-1. 

The above FEBEPM holding RAM operation 
controlling unit 1043 can thereby o"perate the FEBEPM 
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holding RAM 1093-1 at optimum timings using the clock 
edge (FEBEPMCK) and the write enable signal (XFEBEPMWEN) 
generated as above. 

Next, an entire operation of the timing 
5 generating unit 1021 will be described in brief. 

Assuming here that TU data (Jl byte of VC3 , here), TUAD, 
SPEEN, J1V5TP, VC3TUG and VC2VC12 are inputted at 
timings shown in FIGS. 81(a) through 81(h), for example, 
to the phase shifting unit 1032', parts of the overhead 

10 counter serially operating unit 1033 operate at timings 
as shown in FIGS. 82(a) through 82(p). 

In the timing signal generating process unit 
1031, parts of the POH timing signal generating unit 
1034 operate at timings as shown in FIGS. 83(a) through 

15 83(t), for example, to serially generate various POH 

timing signals. Parts of the LOM holding RAM operation 
controlling unit 1036 operate at timings as shown in 
FIGS. 84(a) through 84(f), for example, to generate the 
clock edge (LOMCK) and the write enable signal (XLOMWEN) 

20 for controlling write-in/read-out the LOM holding RAM 

1050-1. Incidentally, encircled number [FIG. 70-®, FIG. 
70-®, and the like] shown in FIGS. 82 through 84 
correspond to signals indicated by encircled number in 
the corresponding drawings, respectively. 

25 According to the POH terminating process unit 

1008 of this embodiment, the timing generating unit 1021 
can serially generate various POH timing signals 
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necessary in the POH terminating process conducted in 
each of the terminating process units 1022 through 1025 
in common to all TU channels. It is therefore 
unnecessary to equip circuits for generating POH timing 
signals equal in number to corresponding channels so 
that the circuit scale and the power consumption can be 
largely decreased. 

(b-7) Description of the J1/J2 byte terminating proces 
unit 1022 

FIG. 85 is a block diagram showing a detailed 
structure of the J1/J2 byte terminating process unit 
1022 shown in FIG. 62. As shown in FIG. 85, in the 
J1/J2 byte terminating process unit 1022 according to 
this embodiment, the POH terminating operation 
processing unit 1022 shown in FIG. 63 is configured as 
J1/J2 byte serially terminating process unit 1026A for 
serially terminating Jl and/or J2 bytes included in the 
VC4 signal, whereas the storage unit 1027 shown in FIG. 
63 is configured as a storage unit 1027A for storing a 
result of an operation conducted in the J1/J2 byte 
serially terminating process unit 1026A for each TU 
channel and being able to supply stored information to 
the J1/J2 byte serially terminating process unit 1026A, 
as shown in FIG. 85. ~ 

The above J1/J2 byte serially terminating unit 
1026A has a multiframe pattern serially detecting unit 
1044, a multiframe number serially controlling unit 



-234- 

1045, an LOM serially detecting unit 1046, a CRC 
serially detecting unit 1047, a reception expected value 
holding unit 1048 and a TIM serially detecting unit 
1049. The storage unit 1027A has an LOM holding unit 
5 1050, a frame number (FRNO) holding unit 1051, and an 
alarm bit holding unit 1052. 

In the J1/J2 byte serially terminating process 
unit 1026A, the multiframe pattern serially detecting 
unit 1044 serially detects multiframe patterns of the Jl 

10 and J2 bytes. The multiframe number serially 

controlling unit (multiframe pattern number serially 
controlling unit) 1045 serially controls the number of 
multiframes of the Jl and J2 bytes. The LOM serially 
detecting unit 1046 serially detects LOM of Jl and J2 

15 bytes. 

The CRC serially detecting unit 1047 serially 
detects CRC of Jl and J2 bytes. The reception expected 
value holding unit 1048 holds a reception expected value 
of the path trace signal written-in or read-out from the 

20 software's side by the supervisor. The TIM serially 
detecting unit 1049 serially detects TIM of Jl and J2 
bytes on the basis of the reception expected value held 
in the reception expected value holding unit 1048. 

In the storage unit 1027A, the LOM holding unit 

25 1050 holds a result of a process (a result of an 

operation) conducted in the multiframe pattern serially 
detecting unit 1044 for each TU channel, besides being 



able to supply stored information stored one cycle (one 
frame) before to the multiframe pattern serially 
detecting unit 1044. The FRNO holding unit 1051 holds a 
result of a process conducted in the multiframe number 
5 serially controlling unit 1045 for each TU channel, 

besides being able to supply stored information stored 
one cycle (one frame) before to the multiframe number 
serially controlling unit 1045 and the reception 
expected value holding unit 1048. 

10 The alarm bit holding unit 1052 holds results of 

processes conducted in the LOM serially detecting unit 
1046, the CRC serially detecting unit 1047 and the TIM 
serially detecting unit 1048 for each TU channel, 
besides being able to supply stored information stored 

15 one cycle (one frame) before to the LOM serially 

detecting unit 1046, the CRC serially detecting unit 
1047 and the TIM serially detecting unit 1048. 

Namely, the above storage unit 1027A stores 
results of operations conducted in the multiframe 

20 pattern serially detecting unit 1044, the multiframe 

number serially controlling unit 1045, the LOM serially 
detecting unit 1046, the CRC serially detecting unit 
1047 and the TIM serially detecting unit 1049 for each 
TU channel, besides supplying stored information to the 

25 multiframe pattern serially detecting unit 1044, the 
multiframe number serially controlling unit 1045, the 
LOM serially detecting unit 1046, the CRC serially 
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detecting unit 1047, the reception expected value 
holding unit 1048 and the TIM serially detecting unit 
1049. 

The J1/J2 byte terminating process unit 1022 
serially conducts a terminating process on Jl byte 
included in VC3-POH 235 and a terminating process on J2 
byte included in the VC2-POH 236 and the VC12-POH 237 
(included in a mutliplex signal in a lower digital stage 
than a multiplex signal including Jl byte) in the J1/J2 
byte serially terminating process unit 1026A common to 
all channels to obtain various alarm information such as 
LOM, CRC, TIM and the like in one J1/J2 byte serially 
terminating process unit 1026A. 

Hereinafter, each of the above parts will be 
described in detail. 

FIG. 86 is a block diagram showing detailed 
structures of the multiframe pattern serially detecting 
unit 1044 and the LOM holding unit 1050 mentioned above. 
As shown in FIG. 86, the multiframe pattern serially 
detecting unit 1044 has FF circuits each with an enable 
1044-1 (corresponding to the FF circuit 1026-2 shown in 
FIG. 64), 1044-2 and 1044-3, a zero consecutive-count 
adding unit 1044-4, a zero consecutive-count resetting 
unit (AND circuit of a 1-input inverting type) 1044-5, 
decoding circuits (DECs) 1044-6 through 1044-8, a 
multiframe leading bit detection information resetting 
unit (AND circuit of a 1-input inverting type) 1044-9, a 
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multiframe leading bit detection information setting 
unit (OR circuit) 1044-10, a frame number correction 
detecting unit (AND circuit) 1044-11 and a multiframe 
pattern detecting unit (AND circuit) 1044-12. The LOM 
5 holding unit 1050 has a LOM holding RAM 1050-1. 

The LOM holding RAM 1050-1 of the LOM holding 
unit 1050 holds a result of a process (i.e., information 
necessary for detection of alarms such as LOM, CRC and 
TIM indicated by Jl and J2 bytes) conducted in the 

10 multiframe pattern serially detecting unit 1044, which 
operates with the TU address signal (TUADC6) supplied 
form the phase shifting unit 1032' (refer to FIG. 69) of 
the timing generating unit 21 as a read address, TUADC7 
as a write address and XLOMWENC8 supplied from the LOM 

15 holding RAM operation controlling unit 1036 (refer to 
FIG. 73) of the timing generating unit 1021 as a write 
enable signal and LOMCK as a RAM clock. 

According to this embodiment, the LOM holding 
RAM 1050-1 holds data of 21 bits as shown below, for 

20 example. It is not necessarily that the data is held in 
the LOM holding RAM 1050-1 in the order shown below: 

■bit numbers 3-0: information about the number 

of times of consecution of "0" of the MSB bit of J1/J2 

- ^* 

byte; 

25 -bit number 4: multiframe leading bit detection 

information; 

-bit numbers 7-5: LOM protective stage 
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inf ormation; 

•bit numbers 14-8: CRC-7 operation result 
information; 

•bit number 15: CRC disagreement detection 
5 information obtained one multiframe before; 

•bit number 16: CRC disagreement detection 
information obtained two multiframe before; 

•bit number 17: reception expected value 
disagreement detection information; 
10 -bit numbers 20-18: TIM protective stage number 

information. 

In the multiframe pattern serially detecting 
unit 1044, the FF circuit 1044-1 holds data of the 4th 
to 0th bit among read data (RLOMDTC7) fed from the LOM 
15 holding RAM 1050-1 with a timing signal (J12TPC7: 

generated in the POH timing signal shifting unit 1035 
shown in FIG. 72) indicating a position of J1/J2 byte 
generated by the timing generating unit 1021. The FF 
circuit 1044-2 holds data of the MSB bit of data of 
20 J1/J2 byte of the VC4 data (TUDTC7) with the above 

timing signal (J12PTC7) . The FF circuit 1044-3 holds 
the LOM alarm bit (RLOMC7) which is a result of a 
process obtained one frame before with the above timing 
signal . ~ 
2 5 The zero consecutive count adding unit 1044-4 

adds 1 to "0" consecutive count information (a count 
value) which indicates how many times the MSB bit of the 
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J1/J2 byte is consecutively "0". This information is 4- 
bit information, whose count value returns to "0" when 1 
is added to a count value "15". 

A reason of this is that since a multiframe is 
5 configured with 16 bytes [trace data bytes of 15 bytes 
with the CRC byte (1 byte) as the lead: refer to FIG. 
162] of J1/J2 byte, in which only the MSB bit of the CRC 
byte is "1" and the MSB bits of the remaining trace data 
bytes are all "0", it is sufficient to detect that a row 

10 of the MSB bits of J1/J2 byte is "1000 0000 0000 0000". 

The zero consecutive-count resetting unit 1044-5 
resets the above "0" consecutive number information to 
"0" when the FF circuit 1044-2 holds data "1" 
representing that the CRC byte which is the lead of a 

15 multiframe is detected. The data (the "0" consecutive 
number information) having been undergone the above 
process is written at the 0th to 3rd bits of the LOM 
holding RAM 1050-1 as above. 

The decoding circuit ("0" detecting unit) 1044-6 

20 detects that the "0" consecutive number information 

having been processed is "0" (that is, decoding "0") to 
indicate a leading position of the multiframe pattern. 
The decoding circuit ("14" detecting unit) 1044-7 

- *<w* 

detects that the "0" -consecutive number information 
25 having been processed is "14" (that is, decoding "14") 
to indicate that J1/J2 byte that should be processed is 
at the 14th byte of the trace data. The decoding 
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circuit ("15" detecting unit) 1044-8 detects that the 
"0" consecutive number information having been processes 
is "15" (that is, decoding "15") to indicate that the 
J1/J2 byte that should be processed is at the 15th byte 
5 in the trace data. 

The multiframe leading bit information resetting 
unit 1044-9 resets leading bit detection information of 
the preceding multiframe pattern when detecting a 
leading position of the multiframe pattern. The 

10 multiframe leading bit detection information setting 
unit 1044-10 detects a leading bit of the current 
multiframe when "1" is held in the FF circuit 1044-2 and 
when the "0" consecutive number information having been 
processed is not "0" after detection of the leading bit. 

15 The frame number correction detecting unit 1044- 

11 detects that the multiframe leading bit detection 
information (output information of the FF circuit 1044- 
1) and the "0" consecutive number information (output 
information of the decoding circuit 1044-7) having been 

20 processed are "14" when multiframe pattern out-of- 

synchronization alarm (LOM) is being generated (when 
RLOMC7 is in the H level), thereby to detect that a row 
of the MSB bits of the J1/J2 byte is "1000 0000 0000 
0000", and generates -a frame number correction request 

25 signal (FR0N0SETC8) in order to process J1/J2 byte in 

the next frame as the 15th byte of the trace data bytes. 
The multiframe pattern detecting unit 1044-12 
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detects that the multiframe leading bit detection 
information (output information of the FF circuit 1044- 
1) and the "0" consecutive number information (output 
information of the decoding circuit 1044-8) are "15", 
thereby to detect a row of the MSB bits of the J1/J2 
byte is "1000 0000 0000 0000" so as to detect a 
multiframe pattern (MFPATDETC8) . 

The multiframe pattern serially detecting unit 
1044 with the above structure detects a row of the MSB 
bits "1000 0000 0000 0000" of the J1/J2 byte while 
successively reading the "0" consecutive number 
information and the multiframe leading bit detection 
information from the LOM holding RAM 1050-1, thereby 
serially detecting the multiframe pattern of J1/J2 byte 
(path trace data) in common to all TU channels. 

FIG. 87 is a block diagram showing detailed 
structure of the multiframe number serially controlling 
unit 1045 and the FRNO holding unit 1051 mentioned 
above. As shown in FIG. 87, the multiframe number 
serially controlling unit 1045 has an FF circuit with an 
enable (corresponding to the FF circuit 1026-2 shown in 
FIG. 64) 1045-1, FF circuits 1045-2 and 1045-3, a frame 
number controlling unit 1045-4 and decoding circuits 
(DECs) 1045-5 and 104-5-6~ The FRNO holding unit 1051 
has an FRNO holding RAM 1051-1. 

The FRNO holding RAM 1051-1 of the FRNO holding 
unit 1051 holds information indicating which byte of the 
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multiframe J1/J2 byte is (hereinafter, referred as frame 
number information). According to this embodiment, the 
FRNO holding RAM 1051-1 can hold frame number 
information of 4 bits (bit number 3 to 0) as shown in 
5 FIG. 88, for example. 

The FRNO holding RAM 1051-1 operates with the TU 
address signal (TUADC4) supplied from the phase shifting 
unit 1032* (refer to FIG. 69) of the timing generating 
unit 1021 as a read address, TUADC7 as a write address, 

10 XFRN0WENC8 supplied form the FRNO holding RAM operation 
controlling unit 1037 (refer to FIG. 74) of the timing 
generating unit 1021 as a write enable and FRNOCK as a 
RAM clock. Which position the next J1/J2 byte is in is 
read out from the FRNO holding RAM 1051 at a timing of 

15 detecting Jl byte of TU3 or J2 byte of TU2/TU12, and 

which position the next J1/J2 byte is in is written in 
the FRNO holding RAM 1051-1 at a timing of detecting Jl 
byte of TU3 or J2 byte of TU2/TU12. 

As a relation between the frame number 

20 information and the trace multiframe, "0" of the frame 
number information indicates a CRC byte, "1" through 
"15" of the frame number information indicate the 1st to 
15th byte of the trace data bytes, respectively, and "0" 
through "15" of the frame number information are held in 

25 the FRNO holding RAM 1051-1 in a relation as shown in 
FIG. 90, for example. 

In the multiframe number serially controlling 
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unit 1045, the FF circuit 1045-1 holds data of 3rd to 
the 0th bit (the above frame number information) of read 
data fed from the FRNO holding RAM 1051-1 with a timing 
signal (J12TPC5: generated by the POH timing signal 
5 shifting unit 1035 shown in FIG. 72) indicating a 
position of J1/J2 byte. 

The FF circuit 1045-2 delays a phase of the 
frame number information held in the FF circuit 1045-1 
by one clock of the master clock. The FF circuit 1045-3 
10 further delays the frame number information held in the 
FF circuit 1045-2 by one clock of the master clock. The 
frame number controlling unit 1045-4 adds 1 to a count 
value of the frame number information held in the FF 
circuit 1045-3. 

15 The frame number controlling unit 1045-4 updates 

a count value of the frame number information to "15" 
when the frame number correction request signal 
(FRNOSETC8) supplied from the multiframe pattern 
detecting unit 1044-11 of the multiframe pattern 

20 serially detecting unit 1044 shown in FIG. 86 is "1". 

The decoding circuit ("0" detecting unit) 1045-5 
detects that a count value of the frame number 
information is "0" to generate a signal (CRCTRPC8) 
representing that Jl/32 byte that should be processed is 

25 CRC byte. The decoding circuit ("15" detecting unit) 
1045-6 detects that a count value of the frame number 
information is "15" to generate a signal (FRN015TPC8) 
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representing that J1/J2 byte that should be processed is 
at the 15th byte of the trance data bytes, that is, the 
last byte of the multiframe pattern. 

The multiframe number serially controlling unit 
1045 with the above structure successively reads out the 
above frame number information of the preceding frame 
from the FRNO holding RAM 1051-1 to update the frame 
number information of the present multiframe, thereby 
serially controlling the multiframe number in common to 
all TU channels. 

FIG. 91 is a block diagram showing a detailed 
structure of the LOM serially detecting unit 1046 shown 
in FIG. 85. As shown in FIG. 91, the LOM serially 
detecting unit 1046 according to this embodiment has FF 
circuits 1046-1 and 1046-2 each having an enable, a LOM 
protective stage number adding unit 1046-3, decoding 
circuits (DECs) 1046-4 and 1046-5, an addition condition 
detecting unit (exclusive-NOR circuit) 1046-6, an LOM 
detection 7-stage detecting unit (AND circuit) 1046-7, 
an LOM cancel 3-stage detecting unit (AND circuit) 1046- 
8, a state transition occurrence detecting unit (OR 
circuit) 1046-9, a LOM protective stage number 
information resetting unit (AND circuit of 1-input 
inverting type) 1046-10, a state transitting unit 
(exclusive-OR circuit) 1046-11 and a bypass controlling 
unit (selector) 1046-12. 

The FF circuit 1046-1 holds data of the 7th to 
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5th bit (LOM protective stage information) of read data 
(RLOMDTC7) fed from the LOM holding RAM 1050-1 shown in 
FIG. 86 with a timing signal (J12TPC7: supplied from the 
POH timing signal shifting unit 1035 shown in FIG. 72) 
5 indicating a position of J1/J2 byte. The FF circuit 

1046-2 holds an LOM alarm bit (RLOMC7) which is a result 
of a process on the preceding frame with the above 
timing signal ( J12TPC7) . 

The LOM protective stage adding unit 1046-3 adds 

■ 10 1 to a count value of the LOM protective stage 

information read out from the LOM holding RAM 1050-1. 
The decoding circuit ("6" detecting unit) 1046-4 detects 
that a count value of the LOM protective stage 
information read out is "6". The decoding circuit ("2" 
15 detecting unit) detects that a count value of the LOM 
protective stage information read out is "2". 

The addition condition detecting unit 1046-6 
detects that the multiframe pattern is detected while 
LOM occurs (while RLOMC7 is "0"), and that the 

v ^ : 20 multiframe pattern is not detected while LOM does not 
occur (while MFPATDETC8 is "0"). The LOM detection 7- 
stage detecting unit 1046-7 detects that an addition 
condition occurs continuously over 7 multiframes when 
the decoding circuit 1046-4 detects that a non- 
25 multiframe pattern state continues over 6 multiframes so 
as to detect the addition condition, and further the 
addition condition occurs in the present multiframe, 
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thereby detecting LOM. 

The LOM cancel 3-stage detecting unit 1046-8 
detects that the addition condition consecutively occurs 
over 3 multiframes when the decoding circuit 1046-5 
5 consecutively detects the addition condition over 2 
multiframes and the addition condition occurs even in 
the present mult if rame , thereby cancelling LOM. The 
state transition occurrence detecting unit 1046-9 
detects that LOM is detected or conditions of cancelling 

10 LOM occur in the LOM detection 7-stage detecting unit 

1046-7 or the LOM cancel 3-stage detecting unit 1046-8, 

The LOM protective stage number information 
resetting unit 1046-10 resets a count value of the LOM 
protective stage information to "0" when the above 

15 addition condition detecting unit 1046-6 does not detect 
the addition condition and the state transition 
occurrence detecting unit 1046-9 detects occurrence of 
state transition. The state transitting unit 1046-11 
inverts polarity of the alarm bit of LOM when the state 

20 transition occurrence detecting unit 1046-9 detects 
occurrence of state transition to transits the state 
from/to state where LOM is occurring to/from a state 
where LOM is not occurring. 

In order to update LOM at the time of the 15th 

25 byte of the trace data of J1/J2 byte, the bypass 

controlling unit 1046-12 writes a result of a process 
conducted in the above LOM protective stage number 
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information resetting unit 1046-10 in the LOM holding 
RAM 1050-1 only when processing the 15th byte, besides 
writing a result of a process conducted in the state 
transitting unit 1046-11 in the alarm bit holding unit 
1052. At the time of a byte excepting the 15th byte, 
the bypass controlling unit 1046-12 writes information 
read out from the LOM holding RAM 1050-1 and the alarm 
bit holding unit 1052 as it is in the LOM holding RAM 
1050-1 and the alarm bit holding unit 1052. 

The LOM serially detecting unit 1046 with the 
above structure successively reads out the LOM 
protective stage number information and the LOM alarm 
bit (state information representing that the LOM is 
occurring or LOM is not occurring) of the preceding 
frame from the LOM holding RAM 1050-1 and the alarm bit 
holding unit 1052, respectively, and conducts an LOM 
updating process on the present multiframe on the basis 
of the read information so as to serially detect LOM in 
common to all TU channels. 

FIG. 92 is a block diagram showing a detailed 
structure of the CRC serially detecting unit 1047 shown 
in FIG. 85. As shown in FIG. 92, the CRC serially 
detecting unit 1047 according to this embodiment has FF 
circuit 1047-1 through 1047-3 each with an enable, a CRC 
operation result resetting unit (AND circuit) 1047-4, a 
CRC data inserting unit (80hex inserting unit) 1047-5, a 
CRC operating unit 1047-6, a disagreement detecting unit 
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1047-7, a protective stage number controlling unit 1047- 
8, a CRC error detection 3-stage detecting unit (AND 
circuit of a 1-input inverting type) 1047-9, a CRC error 
cancel 3-stage detecting unit (NOR circuit of a 1-input 
5 inverting type) 1047-10, a state transition occurrence 
detecting unit (OR circuit) 1047-11, a state transitting 
unit (exclusive-OR circuit) 1047-12 and a bypass 
controlling unit (selector) 1047-13. 

The FF circuit 1047-1 holds data at the 16th to 

10 8th bit (CRC-7 operation result information, CRC 
disagreement detection information obtained one 
multiframe before, and CRC disagreement detection 
information obtained 2 multiframes before) of read data 
(RLOMDTC7) fed from the LOM holding RAM 1050-1 shown in 

15 FIG. 86 with a timing signal (J12TPC7: supplied from the 
POH timing signal shifting unit 1035 shown in FIG. 72) 
indicating a position of J1/J2 byte. 

The FF circuit 1047-2 holds J1/J2 byte data of 
TU data (TUDTC7) with the above timing signal ( J12TPC7) . 

20 The FF circuit 1047-3 holds an CRC alarm bit (RCRCC7) 
which is a result of a process on the preceding frame 
with the above timing signal (J12TPC7) . The CRC 
operation result resetting unit 1047-4 resets a result 
of a CRC operation on~the preceding multiframe read out 

25 from the LOM holding RAM 1050-1 when J1/J2 byte that 
should be processed is a CRC byte. 

The CRC data inserting unit 1047-5 re-writes 
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data of the CRC data to 80hex. With 80hex obtained by 
re-writing data of CRC bytes by CRC data inserting unit 
1047-5, the CRC operating unit 1047-6 conducts a CRC-7 
operation on the 1st to 15th byte using a generating 
5 polynomial X 7 + X 3 + 1 . A result of the operation is 
written in the LOM holding RAM 1050-1. 

. The disagreement detecting unit 1047-7 detects 
disagreement between a result of the CRC operation on 
the preceding multiframe and a CRC value at the 2nd to 
10 the 8th bit of the CRC byte. The protective stage 
: Sa % number controlling unit 1047-8 controls to make an 

^jf output signal of the disagreement detecting unit 1047-7 

be data at the 15th bit of the LOM holding RAM 1050-1 

□ and shift the data at the 15th bit read out from the LOM 
ffj 15 holding RAM 1050-1 to the 16th bit. 

q The CRC error detection 3-stage detecting unit 

1047-9 detects that CRC agreement successively occurs 
over 3 multiframes when it is known from a result of 

□ detection made in the disagreement detecting unit 1047-7 
20 that CRC disagreement detection information obtained one 

frame before and CRC disagreement detection information 
obtained 2 frames before all represent CRC disagreement 
detection while a CRC error does not occur. The CRC 
error cancel 3-stage -detecting unit 1047-10 detects that 
25 CRC agreement successively occurs over 3 multiframes 

when it is known from a result of detection made in the 
disagreement detecting unit 1047-7 that the CRC 
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disagreement detection information obtained one frame 
before and the CRC disagreement detection information 
obtained 2 frames before all represent CRC agreement 
detection while the CRC error occurs so as to cancel the 
5 CRC error. 

The state transition occurrence detecting unit 
1047-11 detects that detection or cancel of the CRC 
error occurs in the CRC error detection 3-stage 
detecting unit 1047-9 or the CRC error cancel 3-stage 

10 detecting unit 1047-10. The state transitting unit 
1047-12 inverts polarity of the alarm bit of the CRC 
error when the state transition occurrence detecting 
unit 1047-11 detects occurrence of state transition to 
transit the state from/to a state where the CRC error is 

15 occurring to/from a state where the CRC error is not 
occurring . 

In order to update the CRC error only at the 
time of the CRC byte of J1/J2 byte, the bypass 
controlling unit 1047-13 writes a result of a process 

20 conducted in the protective stage number controlling 
unit 1047-8 in the LOM holding RAM 1050-1 only when 
processing the CRC byte, besides writing a result of a 
process conducted in the state transitting unit 1047-12 
in the alarm bit holding unit 1052, At the time of a 

25 byte excepting the CRC byte, the bypass controlling unit 
1047-13 writes information read out from the LOM holding 
RAM 1050-1 and the alarm bit holding "unit 1052 in the 
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LOM holding RAM 1050-1 and the alarm bit holding unit 
1052 as it is. 

The CRC serially detecting unit 1047 with the 
above structure successively reads out the CRC-7 
5 operation result information obtained one frame before, 
the CRC disagreement detection information obtained one 
multiframe before, the CRC disagreement detection 
information obtained two multiframes before and the CRC 
alarm bit (state information representing that the CRC 

10 error is occurring or not occurring) mentioned above 
from the LOM holding RAM 1050-1 and the alarm bit 
holding unit 1052, conducts the CRC operation (updates 
the CRC error) on the present multiframe on the basis of 
the above information, thereby serially detecting CRC in 

15 common to all TU channels. 

Incidentally, the CRC serially detecting unit 
1047 shown in FIG. 92 may have, as shown in FIG. 93, for 
example, a CRC protective stage number adding unit 1047- 
14, a decoding circuit 1047-15, an addition condition 

20 detecting unit (exclusive-OR circuit) 1047-16, a 

detection/cancel 3-stage detecting unit (AND circuit) 
1047-17 and a protective stage number resetting unit 
(AND circuit of a 1-input inverting type) 1047-18, 
instead of the protective stage number controlling unit 

25 1047-8, the CRC error detection 3-stage detecting unit 
1047-9, the CRC error cancel 3-stage detecting unit 
1047-10 and the state transition occurrence detecting 
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unit 1047-11 mentioned above. 

In which case, the CRC disagreement detection 
information obtained one multiframe before and the CRC 
disagreement detection information obtained two 
multiframe before held in the LOM holding RAM 1050-1 are 
used as CRC protective stage number information 
representing how many times agreement/disagreement of 
CRC successively occurs. 

The CRC protective stage number adding unit 
1047-14 adds 1 to the CRC protective stage number 
information read out from the LOM holding RAM 1050-1. 
The decoding circuit ("2" detecting unit) 1047-15 
detects that the CRC protective stage number information 
is "2". The addition condition detecting unit 1047-16 
detects that agreement is detected by the disagreement 
detecting unit 1047-7 while the CRC error occurs, and 
that disagreement is detected by the disagreement 
detecting unit 1047-7 while the CRC error does not 
occur . 

The detection/cancel 3-stage detecting unit 
1047-17 detects occurrence of CRC error detection/cancel 
condition. The protective stage number resetting unit 
1047-18 resets the CRC protective stage number 
information. ~ 

The above CRC serially detecting unit 1047 can 
also serially detect CRC, similarly to the CRC serially 
detecting unit 1047 shown in FIG. 92. 
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FIG. 94 is a block diagram showing a detailed 
structure of the TIM serially detecting unit 1049 shown 
in FIG. 85. As shown in FIG. 94, the TIM serially 
detecting unit 1049 according to this embodiment has FF 
5 circuits 1049-1 through 1049-4 each with an enable, a 
disagreement detecting unit 1049-5, a disagreement 
detection indicating unit (OR circuit) 1049-6, a 
disagreement detection indication resetting unit (AND 
circuit of a 1-input inverting type) 1049-7, an addition 

10 condition detecting unit (exclusive-OR circuit) 1049-8, 
a TIM protective stage number adding unit 1049-9, 
decoding circuits 1049-10 and 1049-11, a TIM detection 
7-stage detecting unit (AND circuit) 1049-12, a TIM 
cancel 3-stage detecting unit (AND circuit) 1049-13, a 

15 state transition occurrence detecting unit (OR circuit) 
1049-14, a TIM protective stage number information 
resetting unit (AND circuit of a 1-input inverting type) 
1049-15, a state transitting unit (exclusive-OR circuit) 
1049-16 and a bypass controlling unit (selector) 1049- 

20 17. 

The FF circuit 1049-1 holds data at the 20th to 
17th bit (reception expected value disagreement 
detection information and TIM protective stage number 
information) of read xiata (RL0MDTC7) fed from the LOM 
25 Holding RAM 1050-1 with a timing signal (J12TPC7: 

supplied from the POH timing signal shifting unit 1035 
shown in FIG. 72) indicating a position of J1/J2 byte. 
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The FF circuit 1049-2 holds J1/J2 byte data of TU data 
(TUDTC7) with the above timing signal (J12TPC7) . 

The FF circuit 1049-3 holds a reception expected 
value (REXPDTC7: 7 bits) of J1/J2 byte that should be 
5 processed with the above timing signal (J12TPC7) . The 
FF circuit 1049-4 holds a TIM alarm bit (RTIMC7) which 
is a result of a process on the preceding frame with the 
above timing signal (J12TPC7) . 

The disagreement detecting unit 1049-5 detects 

10 disagreement between 7 bits of the above reception 
expected value and the 2nd to 8th bits of the J1/J2 
byte. The disagreement detection indicating unit 1049-6 
generates a signal representing that disagreement 
between received trace data of the present multiframe 

15 and the above reception expected value is detected, 

whose function is realized with an exclusive— OR circuit 
1049-5A and an OR circuit 1049-5B. 

The disagreement detection indication resetting 
unit 1049-7 resets disagreement detection indication of 

20 CRC byte which is not necessary to be compared with the 
reception expected value and disagreement detection 
indication of the preceding multiframe read out from the 
LOM holding RAM 1050-1 at the time of the CRC byte in a 
leading position of the multiframe. The addition 

25 condition detecting unit 1049-8 detects that received 

value disagreement is detected while TIM does not occur, 
which is a TIM detection condition, and that received 
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value agreement is detected while TIM occurs, which is a 
TIM cancel condition. 

The TIM protective stage number adding unit 
1049-9 adds 1 to a count value of TIM protective stage 
5 number information. The decoding circuit ("6" detecting 
unit) 1049-10 detects that a count value of the TIM 
protective stage number information read out is "6". 
The decoding circuit ("2" detecting circuit) 1049-11 
detects that a count value of the TIM protective stage 
10 number information read out is "2". 

The TIM detection 7-stage detecting unit 1049-12 
>«j detects that the addition condition successively occurs 

l M over 7 multiframes when the addition condition is 

□ successively detected over 6 multiframes by the above 
ry 15 decoding circuit 1049-10 and further the addition 

^ condition occurs even in the present multiframe so as to 

% detect TIM. The TIM cancel 3-stage detecting unit 1049- 

^ 13 detects that the addition condition is successively 

□ detected over 3 multiframes when the above decoding 
20 circuit 1049-11 detects the addition condition over 2 

multiframes while TIM occurs and further the addition 
condition occurs even in the present multiframe so as to 
cancel TIM. 

The condition- transition occurrence detecting 
25 unit 1049-14 detects that the TIM detection or the 

cancellation occurs in the above TIM detection 7-stage 
detecting unit 1049-12 or the TIM cancel 3-stage 
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detecting unit 1049-13. The TIM protective stage number 
information resetting unit 1049-15 resets a count value 
of the TIM protective stage number information to "0 M 
when the addition condition is not detected by the 
5 addition condition detecting unit 1049-8 or/and the 

occurrence of state transition is detected by the state 
transition occurrence detecting unit 1049-14. 

The state transitting unit 1049-16 inverts 
polarity of the alarm bit of TIM when the state 

10 transition occurrence detecting unit 1049-14 detects the 
occurrence of state transition to transit the state 
from/to a state where TIM is occurring to/from a state 
where TIM is not occurring. The bypass controlling unit 
1049-17 writes a result of a process conducted by the 

15 TIM protective stage number information resetting unit 
1049-15 in the LOM holding RAM 1050-1 only when 
processing the 15^th byte in order to update TIM at the 
time of the 15th byte of the trace data of J1/J2 byte, 
besides writing a result of a process conducted by the 

20 state transitting unit 1049-16 in the alarm bit holding 
unit 1052. At the time of a byte expecting the 15th 
byte, the bypass controlling unit 1049-17 writes 
information read out from the LOM holding RAM 1050-1 and 
the alarm bit holdings unit 1052 in the LOM holding RAM 

25 1050-1 and the alarm bit holding unit 1052 as it is. 

The TIM serially detecting unit 1049 with the 
above structure successively reads out the TIM 
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protective stage number information and the TIM alarm 
bit (information about a state where TIM is occurring or 
not occurring) of the preceding frame from the LOM 
holding RAM 1050-1 and the alarm bit holding unit 1052, 
5 respectively, to update the TIM protective stage number 
information of the present multiframe, thereby serially 
detecting TIM in common to all TU channels. 

FIG. 95 is a block diagram showing a detailed 
structure of the reception expected value holding unit 
10 1048 shown in FIG. 85. As shown in FIG. 95, the 
^ reception expected value holding unit 1048 according to 

'•ess? 

this embodiment has a first reception expected value 
^ (EXPl) holding RAM 1048-1, a second reception expected 

O value (EXP2) holding RAM 1048-2, signal label (SL) 

rU 

jtf 15 reception expected value MSB bit holding units (FF 

p circuits) 1048-3 through 1048-5, an MSB bit software 

;'4 notification selecting unit 1048-6, a reception expected 

value software notification selecting unit (selector) 
j 3 1048-7, an SL reception expected value read address 

20 controlling unit (AND circuit of a 1-input inverting 

type) 1048-8, FF circuits 1048-9 and 1048-10, decoding 
circuits 1048-11 through 1048-13, an MSB bit selecting 
unit 1048-14 and a reception expected value selecting 
unit (selector) 1048-=15. 
25 The EXPl holding RAM 1048-1 holds a reception 

expected value of a signal label of each of TU channels 
of 0-62ch and a reception expected value at the 1st to 
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7th byte of each trace data if the received multiplex 
signal is an STM-1 frame. The EXP1 holding RAM 1048-1 
operates with XEXP1WEN supplied from the reception 
expected value holding RAM operation controlling unit 
5 1041 (refer to FIG. 78) of the timing generating unit 
1021 as a write enable and EXP1CK as a RAM clock, 
wherein an SL reception expected value [EXP1: signal 
label (SL) and path trace data (TRC) ] are successively- 
written by seven bits in a corresponding address 

10 (MEXPAD, which will be described later) region, as shown 
in FIG. 96, for example. 

The EXP 2 holding RAM 1048-2 holds a reception 
expected value at the 8th to 15th byte of the trace data 
on each of TU channels of 0-62ch. The EXP 2 holding RAM 

15 1048-2 operates with XEXP2WEN supplied also from the 
above reception expected value holding RAM operation 
controlling unit 1041 of the timing generating unit 1021 
as a write enable and EXP2CK as a RAM clock, wherein 7 
bits of an SL reception expected value (EXP2: TEC) are 

20 successively written in a corresponding address (MEXPAD) 
region, as shown in FIG. 97, for example. 

A relation among the RAM address (MEXPAD) , the 
frame number and the TU channel mentioned above is as 
shown in FIG. 100, according to this embodiment. 

25 Generally, there exist addresses only up to the 

512th address in a RAM because of its specification. 
For this, the reception expected value holding unit 1048 
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of this embodiment is provided with two RAMs for holding 
the reception expected values in order to obtain 1024 
addresses necessary to hold all the reception expected 
values. According to this embodiment, the MSB bits of 
5 address contents (address bits) of the RAMs 1048-1 and 
1048-2 are used to control (switch an access) reading- 
out/writ ing-in of the RAMs 1048-1 and 1048-2 (as to 
operation timings of which, refer to FIG. 98) , as shown 
in FIGS. 99 and 101. If there is a RAM having a 
10 capacity sufficient to hold all the reception expected 
values, it is of course that only one RAM is sufficient 

fjf and there is no necessity of equipping two RAMs as 

!;» above . 

□ The SL reception expected value MSB bit holding 
ry 15 unit 1048-3 holds the MSB bit of an SL reception 

O expected value of a TU channel of Och. The SL reception 

^ expected value MSB bit holding unit 1048-4 holds the MSB 

*™ bit of the SL reception expected value of a TU channel 

□ of lch. The SL reception expected value MSB bit holding 
20 unit 1048-5 holds the MSB bit of the SL reception 

expected value of a TU channel of 2ch. 

Namely, in .the reception expected value holding 
unit 1048, the EXP1 holding RAM 1048-1 in a 7-bit 
structure as above la^cks the number of bits since 8 bits 
25 are necessary for the SL reception expected value when 
the input multiplex signal is TU3 . For this, each of 
the above SL reception expected value MSB bit holding 



-260- 

units 1048-3 through 1048-5 holds the 8th bit of the 
reception expected value of TU3 . Incidentally, setting 
of a reception expected value to each of the EXP1 
holding RAM 1048-1, the EXP 2 holding RAM 1048-2 and the 

5 SL reception expected value MSB bit holding units 1048-3 
through 1048-5 and reading of set contents from the same 
are done from the software's side. 

The MSB bit software notification selecting unit 
1048-6 selects when the software read contents of 

10 setting of the SL reception expected values of a TU 

channel of 0-2ch, whose function is realized with AND 
circuits 1048-6A through 1048-6C and an OR circuit 1046- 
6D. The reception expected value software notification 
selecting unit 1048-7 reads contents of setting of the 

15 reception expected values set by the software from the 

EXP1 holding RAM 1048-1 and the EXP 2 holding RAM 1048-2, 
and selects data appropriately read out from either one 
of the above RAM 1048-1 or 1048-2 with the MSB of an 
address signal (MEXPAD) indicating a write/read address 

20 fed from the software. 

The SL reception expected value read address 
controlling unit 1048-8 controls to mask frame number 
information (FRN0DTC5) read out from the above FRNO 
holding unit 1051 (FRNO holding RAM 1051-1: refer to 

25 FIG. 87) with a timing signal (C2V5TPC5: supplied from 
the POH timing signal shifting unit 1035 shown in FIG. 
72) indicating C2/V5 byte position to make the frame 
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number information be "0" when reading the SL reception 
expected value used to conduct an SLM process. 

The controlled 4 bits and 6 bits of the TU 
address signal (TUADC5) make a reception expected value 
5 read address (REXPADC5) of 10 bits. When the SL 

reception expected value is read out under the above 
control, the high-order 4 bits of the reception expected 
value read address of 10 bits become "0000", and the SL 
reception expected value is read out with these 4 bits 

10 and 6 bits of TUAD indicating a TU channel that should 
be processed. 

The FF circuit 1048-9 delays a phase of a 10-bit 
reception expected value read address by one clock of 
the master clock. The FF circuit 1048-10 further delays 

15 a phase of the 10-bit reception expected value read 
address by one clock of the master clock. 

The decoding circuit ("0" detecting unit) 1048- 
11 detects that the 10-bit reception expected value read 
address is "0". The decoding circuit ("1" detecting 

20 unit) 1048-12 detects that the 10-bit reception expected 
value read address is "1". The decoding circuit ("2" 
detecting unit) 1048-13 detects that the 10-bit 
reception expected value read address is "2". 

The MSB bit selecting unit 1048-14 selects 

25 reading of contents of setting of the SL reception 

expected values of TU channels of 0-2ch, whose function 
is realized with AND circuits 1048-14A through 1048-14C 
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and an OR circuit 1048-14D. The reception expected 
value selecting unit 1048-15 reads out the reception 
expected values from the EXP1 holding RAM 1048-1 and the 
EXP 2 holding RAM 1048-2 with 9 bits of the 10-bit 
5 reception expected value read address, and selects the 
read reception expected value with the MSB bit of the 
10-bit reception expected value read address. An output 
signal of 7 bits of the reception expected value 
selecting unit 1048-15 becomes a path trace data 

10 reception expected value (REXPDTC7) , is notified to the 
above TIM serially detecting unit 1049 as the trace data 
reception expected value. Further, a signal of 8 bits 
obtained by adding an output signal of the MSB bit 
selecting unit 1048-14 to the above 7-bit output signal 

15 is notified to the SLM detecting unit 1073 of the C2/V5 
byte terminating process unit 1024, which will be 
described later with reference to FIG. 105, as the SL 
reception expected value (REXPSLC7) . 

The reception expected value holding unit 1048 

20 with the above structure according to this embodiment 

can serially hold and supply various reception expected 
values necessary in processes conducted in the TIM 
serially detecting unit 1049 and the C2/V5 byte 
terminating process unit 1024, and on the software's 

25 side for each TU channel. 

FIG. 102 is a block diagram showing a detailed 
structure of the alarm bit holding unit 1052 shown in 
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FIG. 85. As shown in FIG. 102, the alarm bit holding 
unit 1052 according to this embodiment has a TIM alarm 
bit holding unit 1052-1, a CRC alarm bit holding unit 
1052-2, an LOM alarm bit holding unit 1052-3, an alarm 
5 bit write address controlling unit (OR circuit of a 1- 
input inverting type) 1052-4, a write enable generating 
unit [decoding circuit (DEC) ] 1052-5, an alarm bit read 
address controlling unit (OR circuit of a 1-input 
inverting type) 1052-6, a read select generating unit 
10 (DEC) 1052-7, a TIM selecting unit (selector) 1052-8, a 
CRC selecting unit (selector) 1052-9, an LOM selecting 
^rf unit (selector) 1052-10, a line switch information read 

y select generating unit (DEC) 1052-11, a line switch 

Q information selecting unit (selector) 1052-12, a 

f|J 15 software notification read select generating unit (DEC) 

1052-13 and a software notification selecting unit 
% (selector) 1052-14. 

5J} The TIM alarm bit holding unit 1052-1 holds TIM 

□ alarm bits of TU channels of 0 to 62ch by 63 FF circuits 

20 1052A. The_CRC alarm bit holding unit 1052-2 holds CRC 
alarm bits of TUC channels of 0 to 62ch by 63 FF 
circuits 1052B. The LOM alarm bit holding unit 1052-3 
holds LOM alarm bits by 63 FF circuits 1052C. 

The alarm bitr write address controlling unit 
25 1052-4 outputs contents of a TU channel ( TUADC8 ) that 
should be processed when an alarm bit write timing 
(J12TPC8) is "1", and controls an output signal of its 
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own to be 63 ("111111") when J12TPC8 is "0". 

The write enable generating unit 1052-5 
generates a write enable signal for each of the alarm 
bit holding FF circuits 1052A through 1052C each for 0 
5 to 62ch when an output signal of the alarm bit write 

address controlling unit 1052-4 is 0 to 62, and supplies 
it to the FF circuits 1052A through 1052C holding alarm 
bits of WTIMC8, WCRCC8 , WL0MC8 , which are alarm signals 
obtained by processing TIM, CRC and LOM, respectively, 

10 of the TU channels. When an output signal of the alarm 
bit write address controlling unit 1052-4 is 63, no 
write enable is generated since it is not a timing of 
writing the alarm bits. 

The alarm bit read address controlling unit 

15 1052-6 outputs contents of a TU channel (TUADC7) that 
should be processed when the alarm bit read timing 
(J12TPC7) is "1", and controls an output signal of its 
own to be 63 ("111111") when J12TPC7 is "0". The read 
select generating unit 1052-7 generates a read select 

20 signal used to read alarm bits for 0 to 62ch when an 

output signal of the alarm bit read address controlling 
unit 1052-6 is 0 to 62. When an output signal of the 
alarm bit read address controlling unit 1052-6 is 63, no 
read select signal is" generated since it is not a timing 

25 of reading the alarm bits. 

The TIM selecting unit 1052-8 reads an alarm bit 
of TIM of a TU channel that should be processed with a 
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read select signal generated by the read select 
generating unit 1052-7. The CRC selecting unit 1052-9 
reads an alarm bit of CRC of a TU channel that should be 
processed with the read select signal generated by the 
5 read select generating unit 1052-7. The LOM selecting 
unit 1052-10 reads an alarm bit of LOM of a TU channel 
that should be processed with the read select signal 
generated by the read select generating unit 1052-7. 
The line switch information read select 

10 generating unit 1052-11 generates a read select signal 
for TU channels of 0 to 62ch. The line switch 
information selecting unit 1052-12 reads an alarm bit of 
TIM with the read select signal generated by the line 
switch information read select generating unit 1052-11. 

15 The software notification read select generating unit 
1052-13 generates a read select signal for TU channels 
of 0 to 62ch. The software notification selecting unit 
1052-14 reads an alarm bit of TIM with the read select 
signal generated by the software read select generating 

20 unit 1052-13, and notifies TIM alarm to the software. 

The alarm bit holding unit 1052 with the above 
structure can hold various alarm information such as 
TIM, CRC, LOM. etc. in common to TU channels to serially 
generate TIM alarm. 

25 Now, a whole operation of the J1/J2 byte 

terminating process unit 1022 with the above structure 
will be described in brief. If TU data (Jl byte of VC3 , 
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here) TUAD, SPEEN, J1V5TP, VC3TUG and VC2VC12 are 
inputted to the phase shifting unit 1032 3 at timings 
shown in FIGS. 103(a) through 103(h), for example, the 
parts of- the multiframe pattern- serially detecting unit 
5 1044 and the LOM holdig unit 1050 shown in FIG. 86 
operate according to timings shown in FIGS. 104(a) 
through 104(1) . 

At that time, the parts of the multiframe number 
serially detecting unit 1045 and the FRNO holding unit 

10 1051 shown in FIG. 87, the LOM serially detecting unit 
1046 shown in FIG. 91 and the CRC serially detecting 
unit 1047 shown in FIG. 92 operate according to timings 
shown in FIGS. 105(a) through 105 (n), for example, and 
the TIM serially detecting unit 1049 shown in FIG. 94 

15 and the reception expected value holding unit 1048 shown 
in FIG. 95 operate according to timings shown in FIGS. 
106(a) through 106 (k), whereby a reception expected 
value of SL necessary in a process conducted in the 
C2/V5 byte terminating process unit 1024 is generated. 

20 As a result, the parts of the alarm bit holding 

unit 1052 shown in FIG. 102 operate according to timings 
shown in FIGS. 107(a) through 107(n), for example, 
whereby an alarm bit of TIM is serially generated for 
each TU channel. 

25 In the POH terminating process unit 1008 

according to this embodiment, the J1/J2 byte terminating 
process unit 1022 common to all TU channels serially 
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conducts a terminating process on Jl byte and a 
terminating process on J2 byte besides detecting the 
multiframe pattern of a multiplex signal by one J1/J2 
byte terminating process unit 1022 as above, so that it 
5 is unnecessary to equip circuits each for conducting the 
terminating process on Jl byte and circuits each for 
conducting the terminating process on J2 byte equal in 
number to corresponding TU channels. 

In consequence, this embodiment largely 

10 contributes to a large reduction in scale and power 
consumption of the circuit (apparatus) of the POH 
terminating process unit 1008. 

In concrete, the J1/J2 byte terminating process 
unit 1022 can serially obtain various alarm information 

15 such as LOM, CRC, TIM, etc. in common to all TU channels 
so that it is unnecessary to prepare a circuit for 
detecting LOM, a circuit for detecting CRC, a circuit 
for detecting TIM and the like separately. This can 
largely reduce the apparatus scale and the power 

20 consumption. 

(b-8) Description of the B3/V5 byte terminating process 
unit 1023 

FIG. 108 is a block diagram showing a structure 
of the B3/V5 byte terminating process unit 1023 
25 described before with reference to FIG. 62. As shown in 
FIG. 108, the B3/V5 byte terminating process unit 1023 
has a BIP2 error serially detecting unit 1053, a BIP2 
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holding unit 1054, a BIP8 error serially detecting unit 
1055, a BIPPM count value initialization controlling 
unit 1056, a BIPPM serially processing unit 1057, a 
BIPPM holding unit 1058 and a PMRAM address controlling 
unit 1059. 

The BIP2 error serially detecting unit (BIP2 
serial operation processing unit) 1053 serially conducts 
a BIP2 operation on VC2 and VC12 in a multiplex signal 
on the basis of a BIP2 error obtained one cycle before 
to detect the BIP2 error- The BIP2 holding unit 1054 
holds a result of the BIP2 operation conducted in the 
BIP2 error serially detecting unit 1053 for each TU 
channel, besides supplying stored information (a result 
of the BIP2 operation obtained one cycle before) to the 
BIP2 error serially detecting unit 1053. 

The BIP8 error serially detecting unit (BIP8 
serial operation processing unit) 1055 serially conducts 
a BIP8 operation on VC3 data to detect a BIP8 error. 
The BIPPM count value initialization controlling unit 
1Q56 controls to initialize a count value of BIPPM 
according to a PM resetting signal fed from the 
software's side. The BIPPM serially processing unit 
1057 selects an output (BIP2 error or BIP8 error) of the 
BIP2 error serially detecting unit 1053 or the BIP2 
error serially detecting unit 1055, and serially 
conducts an adding operation on the basis of the 
selected BIP error signal. 
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Namely, the BIPPM serially processing unit 1057 
has, as shown in FIG. 109, for example, a BIP error 
selecting unit 1057A for selecting a BIP error signal 
outputted from the BIP2 error serially detecting unit 
5 1053 or the BIP8 error serially detecting unit 1055, and 
a BIPPM serially adding unit 1057B for serially 
conducting an adding operation on BIPPM on the basis of 
the BIP error signal selected by the BIP error selecting 
unit 1057A. 

10 The BIPPM holding unit 1058 stores a result 

(BIPPM) of the operation conducted in the BIPPM serially 
processing unit 1057 for each TU channel, besides 
supplying the stored information (BIPPM obtained one 
cycle before) to the BIPPM serially processing unit 

15 1057. The PMRAM address controlling unit 1059 generates 
a RAM address for the BIPPM holding unit 1058, and a RAM 
address for an FEBEPM holding unit 1093 (refer to FIGS. 
135 and 139) of the B3/V5 byte terminating process unit 
1025, which will be described later, according to a PM 

20 resetting signal fed from the software's side. 

Namely, in the above B3/V5 byte terminating 
process unit 1023, the POH terminating operation process 
unit 1026 shown in FIG. 63 is configured as the B3/V5 
byte serially terminating process unit 1026B for 

25 serially operating BIP of B3 byte and V5 byte included 
in the VC4 signal and terminating BIPPM of the B3 byte 
and V5 byte, besides the storage unit 1027 shown in FIG. 
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63 is configured as the storage unit 1027B for storing a 
result of the operation conducted in the B3/V5 byte 
serially terminating process unit 1026B for each TU 
channel, while being able to supply stored information 
5 to the B3/V5 byte serially terminating process unit 
1026B. 

Whereby, the above B3/V5 byte terminating 
process unit 1023 can serially detect a BIP error that 
should be detected in the POH terminating process for 

10 each of TU channels having different signal sizes in 

common to all the TU channels. To this end, each of the 
above parts are configured as below, in concrete. 

FIG. 110 is a block diagram showing detailed 
structures of the BIP error serially detecting unit 1053 

15 and the BIP2 holding unit 1054. As shown in FIG. 110, 
the BIP error serially detecting unit 1053 has FF 
circuits each with an enable 1053-1 and 1053-2, a BIP2 
operation value resetting unit (AND circuit of a 1-input 
inverting type) 1053-3 f an odd-number bit BIP2 operating 

20 unit (exclusive-OR circuit) 1053-4, an even-number bit 
BIP2 operating unit (exclusive-OR circuit) 1053-5, a 
BIP2 operation comparing unit 1053-6 and a BIP2 error 
detecting unit (AND circuit) 1053-7, whereas the BIP2 
holding unit 1054 has~a BIP2 holding RAM 1054-1. 

25 The BIP2 holding RAM 1054-1 of the BIP2 holding 

unit 1054 holds a result of the BIP2 operation conducted 
on V5 byte, which operates with the TU address signal 
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(TUADC6) supplied from the phase shifting unit 1032 ' 
(refer to FIG. 69) of the timing generating unit 1021 as 
a read address, the TUADC7 as a write address, the 
XBIP2WENC8 supplied from the BIP2 holding RAM operation 
5 controlling unit 1038 (refer to FIG. 75) of the timing 
generating unit 1021 as a write enable and the BIP2CK as 
a RAM clock. 

The BIP2 holding RAM 1054-1 holds data of 2 
bits, in which a result of the odd-BIP2 operating 

10 process is held in a storage region of a bit number "1" , 
and a result of the even-BIP2 operating process in a 
storage region of a bit number "0". 

In the BIP2 error serially detecting unit 1053, 
the FF circuit 1053-1 holds the 1st bit and the 0th bit 

15 of read data fed from the BIP2 holding RAM 1054-1 with a 
timing signal (SPEENC7) indicating a position of payload 
data of TU, whereas the FF circuit 1053-2 holds the 
payload data of VC4 data (TUDTC7) with the above timing 
signal (SPEENC7) . A signal held in the FF circuit 1053- 

20 2 is outputted as SPEDTC8 . 

The BIP2 operation value resetting unit 1053-3 
masks a result of the BIP2 operation process read out 
from the BIP2 holding RAM 1054-1 with a timing signal 
(V5TPC8) of V5 byte which is in a leading position of a 

25 BIP2 operation region to reset an operation value in the 
preceding BIP2 operation region. The odd-number bit 
BIP2 operating unit 1053-4 calculates an exclusive-OR 
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(EXOR) of a result of the odd-BIP2 operation process 
read out from the BIP2 holding RAM 1054-1 and the 1st, 
3rd, 5th and 7th bit of the payload held in the FF 
circuit 1053-2, and writes a result of the calculation 
5 in the 1st bit of the BIP2 holding RAM 1054-1. 

The even-number bit BIP2 operating unit 1053-5 
calculates an exclusive-OR (EXOR) of a result of the 
odd-BIP2 operation process read out from the BIP2 
holding RAM 1054-1 and the 2nd, 4th, 6th and 8th bit of 

10 the payload data held in the FF circuit 1053-2, and 

writes a result of the calculation in the 0th bit of the 
BIP2 holding RAM 1054-1. 

The BIP2 operation comparing unit 1053-6 
compares a result of the BIP2 operation process read out 

15 from the BIP2 holding RAM 1054-1 with the 1st and 2nd 
bit of the payload data held in the FF circuit 1053-2, 
and outputs "1" when the comparison results in 
disagreement, whose function is realized with an 
exclusive-OR circuit 1053-6A and an OR gate 1053-6B as 

20 shown in FIG. 85. 

The BIP2 error detecting unit 1053-7 outputs an 
output of the BIP2 operation comparing unit 1053-6 as a 
BIP2 error. However, the above BIP2 operation comparing 
unit 1053-6 always compares 2 bits with 2 bits so that 

25 an invalid result of the comparison is outputted from 
the BIP2 operation comparing unit 1053-6 at timings 
other than of V5 byte. For this, the BIP2 error 
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detecting unit 1053-7 extracts a proper result of the 
comparison of the BIP2 operations according to a timing 
signal (V5TPC8) of V5 byte. 

The BIP2 error serially detecting unit 1053 with 
5 the above structure according to this embodiment 

successively reads out the BIP2 error of the preceding 
frame from the BIP2 holding RAM 1054-1, conducts the 
BIP2 operation on the present frame on the basis of the 
read information to update BIP2 error information, 

10 thereby serially detecting the BIP2 error in common to 
all TU channels. 

FIG. Ill is a block diagram showing a detailed 
structure of the BIP8 error serially detecting unit 1055 
shown in FIG. 108. As shown in FIG. Ill, the BIP8 error 

15 serially detecting unit 1055 according to this 

embodiment has BIP8 operation value holding units (FF 
circuits) 1055-1 through 1055-3, BIP8 operation result 
holding units (FF circuits) 1055-4 through 1055-6, 
decoding circuits (DECs) 1055-7 through 1055-9, a BIP 

20 operation value selecting unit (selector) 1055-10, a 

BIP8 operation value resetting unit (AND circuit of a 1- 
input inverting type) 1055-11, a BIP operating unit 
(exclusive-or circuit) 1055-12, a BIP8 operation value 
write enable generating unit (AND circuit) 1055-13, a 

25 BIP8 operation result write enable generating unit (AND 
circuit) 1055-14, a BIP8 operation result selecting unit 
(selector) 1055-15, a BIP8 operation comparing unit 
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1055-16 and a BIP8 error detecting unit (AND circuit) 
1055-17. 

The BIP8 operation value holding unit 1055-1 
holds a result of a BIP8 operation on each payload data 
5 on a TU channel of Och. The BIP8 operation value 

holding unit 1055-2 holds a result of the BIP8 operation 
on each payload data on a TU channel of Ich. The BIP8 
operation value holding unit 1055-3 holds a result of 
the BIP8 operation on each payload data on a TU channel 
10 of 2ch. 

The BIP8 operation result holding unit 1055-4 
holds a result of the BIP8 operation on Jl byte of the 
TU channel of Och and Jl byte of the next frame. The 
BIP8 operation result holding unit 1055-5 holds a result 

15 of the BIP8 operation on Jl byte of the TU channel of 
Ich and Jl byte of the next frame. The BIP8 operation 
result holding unit 1055-6 holds a result of the BIP8 
operation on Jl byte of the TU channel of 2ch and Jl 
byte of the next frame. 

20 The decoding circuit ("0" detecting unit) 1055-7 

detects that a TU channel (TUADC8) that should be 
processed is "0". The decoding circuit ("1" detecting 
unit) 1055-8 detects that a TU channel (TUADC8) that 
should be processed is n l". The decoding circuit ("2" 

25 detecting unit) 1055-9 detects that a TU channel 
(TUADC8) that should be processed is "2". 

The BIP operation value selecting unit 1055-10 
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selects one among BIP8 operation values fed from the 
above BIP8 operation value holding units 1055-1 through 
1055-3 according to a detection signal fed from the 
above decoding circuits 1055-7, 1055-8 or 1055-9. The 
5 BIP8 operation value resetting unit 1055-11 masks the 
BIP8 operation value read out from the BIP8 operation 
value holding unit 1055-1, 1055-2 or 1055-3 at a timing 
(J1TUPC8) of Jl byte which is in a leading position of a 
BIP8 operation region to reset a result of the operation 
10 in the preceding BIP8 operation region. 

□ The BIP operating unit 1055-12 calculates, bit 
jiS by bit, an exclusive-OR (EXOR) of the BIP8 operation 

^ value reset by the above BIP8 operation value resetting 

□ unit 1055-11 and SPEDTC8 which is payload data to 

!'U 15 conduct a BIP8 operation. The BIP8 operation value 

□ write enable generating unit 1055-13 generates a signal 
s«i (write enable signal) used to write the BIP8 operation 

"Tl, 

S value having been undergone the BIP8 operation by the 

ss * BIP operating unit 1055-12 in the corresponding BIP8 

V,-.-. :■- 

20 operation value holding unit 1055-1, 1055-2 or 1055-3. 
The BIP8 operation result write enable 
generating unit 1055-14 generates a signal (write enable 
signal) used to write the BIP8 operation values held in 
the BIP8 operation value holding unit 1055-1 through 

25 1055-3 in the BIP8 operation result holding units 1055-4 
through 1055-6, respectively, at a timing (J1TUPC8) of 
Jl byte indicating a leading position of the BIP8 
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operation region. 

The BIP8 operation result selecting unit 1055-15 
selects a result of the BIP8 operation according to a 
detection signal fed from the decoding circuits 1055-7, 
1055-8 or 1055-9. The BIP8 operation comparing unit 
1055-16 detects disagreement between a result of the 
BIP8 operation selected by the BIP8 operation result 
selecting unit 1055-15 and the payload data, whose 
function is realized with an exclusive-OR circuit 1055- 
16A and an OR circuit 1055-16B. 

The BIP8 error detecting unit 1055-17 outputs an 
output of the BIP8 operation comparing unit 1055-16 as 
the BIP8 error (BIP8ERRC8) . However, since the above 
BIP8 operation comparing unit 1055-16 always compares 8 
bits, the BIP2 operation comparing unit 1055-16 outputs 
an invalid result of the comparison at a timing of 
excepting B3 byte. For this, the BIP8 error detecting 
unit 1055-17 extracts and outputs only a proper result 
of the BIP8 operation with a timing signal (B3TPC8) of 
B3 byte. 

The BIP8 error serially detecting unit 1055 with 
the above structure according to this embodiment can 
accurately detect and output BIP8 error information at 
any time. ~ 

FIG. 112 is a block diagram showing detailed 
structures of the BIPPM serially processing unit 1057 
and the BIPPM holding unit 105ST shown in FIG. 108. As 
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shown in FIG. 112, the BIPPM serially processing unit 
1057 has an FF circuit with an enable 1057-1, an error 
count value initialization controlling unit (AND circuit 
of a 1-input inverting type) 1057-2, a BIP error 
5 detecting unit (OR circuit) 1057-3 and a BIPPM adding 
unit 1057-4, whereas the BIPPM holding unit 1058 has a 
BIPPM holding RAM 1058-1. 

The BIPPM holding RAM 1058-1 of the BIPPM 
holding unit 1058 holds a BIP error count value and a 

10 BIPPM count value that should be notified to the 
software, which operates with an address signal 
(RPMADC6) as a read address on a counting plane, an 
address signal (WPMADC7) as a write address on the 
counting plane, a timing signal ( XB I PPMWENC8 ) supplied 

15 form the BIP holding RAM operation controlling unit 1042 
(refer to FIG. 79) of the timing generating unit 1021 as 
a write enable, an address signal (BIPPMRAD) as a read 
address on a notification plane and a clock (BIPPMCK) 
supplied form the BIP holding RAM operation controlling 

20 unit 1042 as a RAM clock. Incidentally, the above 
address signals (RPMADC6, WPMADC7 and BIPPMRAD) are 
supplied from the PMRAM address controlling unit 1059. 

In the above BIPPM holding RAM 1058-1, as shown 
in FIG. 114, for exampleT a PM count value of BIP2/8 is 

25 read out at a detecting timing of B3 byte of TU3 or V5 
byte of TU2/TU12, and the PM count value of BIP2/8 is 
notified to the software in response to a read request 
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(m-COM Read) from the software's side, besides an 
updated value of the PM count value of BIP2/8 is written 
at a detecting timing of B3 byte of TU3 or V5 byte of 
TU2/TU12. 

5 In BIPPM, in order to count the number of BIP 

errors occurring between PM resetting signals and notify 
a counted value to the software until the next PM 
resetting signal, it is necessary to count the errors 
and notify the count value between the PM resetting 

10 signals. For this, it is necessary to hold a count 

value of errors and hold the count value to be notified. 

Therefore, the BIPPM holding RAM 1058-1 of this 
embodiment has, as shown in FIG. 116, for example, a 
low-order plane [address 0 (OOhex) to 63 (3Fhex)] and a 

15 high-order plane [address 64 (40hex) to 127 (7Fhex)] are 
assigned as the counting plane used to count BIP errors 
and the notification plane (PM results holding plane) 
used to notify a count value of BIP, respectively. 

Roles of the above planes as the counting plane 

20 and the notification plane are exchanged with each other 
whenever the PM resetting signal is inputted. According 
to this embodiment, the planes are exchanged with each 
other by switching polarity of the MSB bit (PM) of a RAM 
address as shown in FiGS. 115 and 117, for example. 

25 The BIPPM holding RAM 1058-1 holds data of 13 

bits, as shown in FIG. 113, for example, wherein a BIP 
error count value is held at a bit number 12 through 0 
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on the counting plane, while a BIPPM count value is held 
at a bit number 12 through 0 on the notification plane. 

The BIPPM serially processing unit 1057 with the 
above structure according to this embodiment can 
successively read out BIPPM of the preceding frame from 
the BIPPM holding RAM 1058-1 to update BIPPM of the 
present frame on the basis of information read out, 
serially detect BIPPM in common to all TU channel, hold 
the BIPPM in the BIPPM holding RAM 1058-1, and notify 
the BIPPM to the software's side. 

FIG. 118 is a block diagram showing a detailed 
structure of the PMRAM address controlling unit 1059 
shown in FIG. 108. As shown in FIG. 118, the PMRAM 
address controlling unit 1059 according to this 
embodiment has a counting plane holding unit (FF circuit 
with an enable) 1059-1, an inverting element 1059-2 and 
FF circuits 1059-3 through 1059-6. 

The counting plane holding unit 1059-1 generates 
a signal (PM count address signal) representing either 
the high-order plane or the low-order plane of the above 
BIPPM holding RAM 1058-1 is used as the counting plane. 
The counting plane holding unit 1059-1 captures a signal 
obtained by inverting polarity of an output signal of 
its own each time a PM resetting signal is inputted, 
thereby exchanging the roles of the low-order plane and 
the high-order plane with each other. 

For example, when the PM resetting signal is 
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inputted to the counting plane holding unit 1059-1 while 
an output signal of the counting plane holding unit 
1059-1 is "0" and the low-order plane is used as the 
counting plane while the high-order plane is used as the 
5 notification plane, "1" obtained by inverting polarity 
of an output signal of the counting plane holding unit 
1059-1 by the inverting element 1059-2 is captured in 
the counting plane holding unit 1059-1. As a result, an 
output signal of the counting plane holding unit 1059-1 

10 becomes "1" after the PM is reset, whereby the planes 

are exchanged so that the low-order plane is used as the 
notification plane, whereas the high-order plane is used 
as the counting plane. 

The FF circuit 1059-3 delays a phase of a PM 

15 count address signal generated by the counting plane 
holding unit 1059-1 by one clock of the master clock. 
An output (RPMADC6) of the FF circuit 1059-3 is used as 
a read address on the counting plane of the BIPPM 
Holding RAM 1058-1 and an FEBEPM holding RAM 1093 (refer 

20 to FIGS. 135 and 139) which will be described later. 

The FF circuit 1059-4 delays a phase of a- PM 
count address signal fed form the above FF circuit 1059- 
3 by one clock of the master clock. An output (RPMADC7) 
of the FF circuit 105"9-4 is used as a write address on 

25 the counting plane of the BIPPM Holding RAM 1058-1 and 
the FEBEPM holding RAM 1093. 

The FF circuit 1059-5 delays a phase of a BIPPM 



notification address [a signal of 7 bits obtained by- 
adding an address signal (MBIPPMRAD: 6 bits) indicating 
a TU channel used to read BIPPM supplied from the 
software's side to an output signal (1 bit) of the 
5 inverting element 1059-2] by one clock of the master 

clock. An output (BIPPM notification address) of the FF 
circuit 1059-5 is used as a read address on the 
notification plane of the BIPPM holding RAM 1058-1. 

The FF circuit 1059-6 delays a phase of an 

10 FEBEPM notify address [a signal of 7 bits obtained by 

adding an address signal (FEBEPMRAD: 6 bits) indicating 
a TU channel used to read FEBEPM supplied from the 
software's side to an output signal (1 bit) of the 
inverting element 1059-2] by one clock of the master 

15 clock. An output (FEBEPM notify address) of the FF 
circuit 1059-6 is used as a read address on the 
notification plane of the FBEPM holding RAM 1093. 

The PMRAM address controlling unit 1059 with the 
above structure according to this embodiment exchanges 

20 the counting plane and the notification plane of each of 
the BIPPM holding RAM 1058-1 and the FEBEPM holding RAM 
1093 at an optimum timing, thereby notifying accurate 
BIPPM and FEBEPM to the software's side at any time. 

FIG. 119 is a~block diagram showing a detailed 

25 structure of the BIPPM count value initialization 

controlling unit 1056 shown in FIG. 108. As shown in 
FIG. 119, the BIPPM count value initialization 
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controlling unit 1056 has FF circuits 1056-1, 1056-2 and 
1056-8, a timing controlling unit (OR circuit of a 1- 
input inverting type) 1056-3, a read/write signal 
generating unit [deocding circuit (DEC)] 1056-4, a write 
5 enable generating unit (OR circuit) 1056-5, a BIPPM 

count value initialization request signal holding unit 
(FF circuit) 1056-6 and a BIPPM count value 
initialization request signal selecting unit (selector) 
1056-7. 

10 The FF circuits 1056-1 and 1056-2 each delays a 

phase of a PM resetting signal by one clock of the 
master clock. By delaying a phase of the PM resetting 
signal in the FF circuits 1056-1 and 1056-2 as above, a 
timing of a control on switching the planes with the PM 

15 resetting signal conducted in the above PMRAM address 
controlling unit 1059 and a timing of a control on 
initialization of a BIPPM count value conducted in the 
BIPPM count value initialization controlling unit 1056 
are adjusted. 

20 _ The timing controlling unit 1056-3 controls a 

timing of a BIPPM count value initialization request 
signal. For example, the timing controlling unit 1056-3 
outputs contents of a TU channel (TUADC7) that should be 
processed when a signal indicating a timing of 

25 conducting a BIPPM process is "1", while controlling an 
output signal of its own to be 63 ("111111" in binary 
coded representation) when the above timing signal 
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(B3V5TPC7) is "0". 

The read/write signal generating unit 1056-4 
generates a select signal (supplied to the BIPPM count 
value initialization request signal selecting unit 1056- 
5 7) used to read a BIPPM count value initialization 

request signal for any channel among 0 to 62ch when an 
output signal of the timing controlling unit 1056-3 is a 
corresponding value among 0 to 62 and a write enable 
signal for the BIPPM count value initialization request 
10 signal holding unit 1056-6. When an output signal of 
the timing controlling unit 1056-3 is 63, it is not a 
timing of conducting a process of BIPPM so that the read 
select signal and the write enable signal are not 
generated. 

15 The write enable generating unit 1056-5 makes 

all write enable signals for 0 to 62ch be "1" when the 
PM resetting signal is inputted through the FF circuit 
1056-2, while outputting an output signal of the 
read/write signal generating unit 1056-4 as it is when 

20 no PM resetting signal is inputted. The BIPPM count 

value initialization request signal holding unit 1056-6 
holds BIPPM count value initialization request signals 
for TU channels of 0 to 62ch, whose function is realized 
with 63 FF circuits l-OSePeA. 

25 In the BIPPM count value initialization request 

signal holding unit 1056-6, write enables for all 
channels becomes "1" by the PM resetting signal fed from 
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the FF circuit 1056-2, for example, so that data of the 
FF circuits 1056-6A for all channels becomes - 
Namely, "1" is simultaneously written in the FF circuits 
1056-6A for all channels by the PM resetting signal. 

When a timing signal (B3V5TPC7) of B3/V5 is 
inputted after the PM resetting, a write enable signal 
for a channel whose BIPPM count value should be 
processed becomes "1" through processes conducted in the 
timing controlling unit 1056-3, the read/write signal 
generating unit 1056-4 and the write enable generating 
unit 1056-5. Since the PM resetting signal is not 
inputted at this time, input data of the FF circuits 
1056-6A becomes "0" so that 0 is written in the FF 
circuit 1056-6A for a channel that should be processed. 
In consequence, the BIPPM count value initialization 
request signal is cancelled by the first B3V5 timing 
signal (B3V5TPC7) . 

Namely, only at the first B3V5 timing after the 
PM resetting, the BIP error count value read out from 
the counting plane is initialized. 

The BIPPM count value initialization request 
signal selecting unit 1056-7 selectively reads the BIPPM 
count value initialization request signal for 0 to 62ch 
according to an outptTt signal of the read/write signal 
generating unit 1056-4. The FF circuit 1056-8 delays a 
phase of an output signal of the BIPPM count value 
initialization request signal selecting unit 1056-7 by 
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one clock of the master clock to adjust the phase of the 
output signal of the BIPPM count value initialization 
request signal selecting unit 1056-7 to a phase in which 
a resetting process is conducted in the BIPPM serially 
5 processing unit 1057. 

The BIPPM count value initialization controlling 
unit 1056 with the above structure according to this 
embodiment can generate a resetting signal 
(BIPPMCTRRSTC8) used to initialize the BIPPM count value 
10 at an optimum timing at any time on the basis of the PM 
m resetting signal, the TU address signal and the B3V5 

!^ timing signal, and supply it to the BIPPM serially 

U M processing unit 1057, thereby accurately operating the 

□ BIPPM serially processing unit 1057 at any time, 
rlj 15 Now, a whole operation of the B3/V5 byte 

terminating process unit 1023 with the above structure 
will be described in brief. If TU data (V5 byte), TUAD , 
Rf SPEEN, J1V5TP are inputted as shown in FIGS. 120(a) 

□ through 120(f), for example, the parts of the BIP2 error 
20 serially detecting unit 1053 and the BIP2 holding unit 

1054 shown in FIG. 110 operate according to timings 
shown in FIGS. 121(a) through 121(o). 

At this time, the parts of the PMRAM address 
controlling unit 1059~shown in FIG. 118 and the BIPPM 
25 count value initialization controlling unit 1056 shown 
in FIG. 119 operate according to timings shown in FIGS. 
123(a) through 123(q) [or FIGS. 124(a) through 124(o)], 
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for example, so that the parts of the BIPPM serially 
processing unit 1057 and the BIPM holding unit 1058 
shown in FIG. 112 operate according to timings shown in 
FIGS. 122(a) through 122 (n) , for example, whereby the 
5 BIPPM process for each TU channel is serially conducted 
The POH terminating process unit 1008 according 
to this embodiment can serially conduct the BIP 
terminating (operating) process on B3 byte and the BIP 
terminating process on V5 byte in the B3/V5 byte 

10 terminating process unit 1023 in common to all channels 
Therefore, it is unnecessary to equip circuits for the 
BIP terminating processes on B3 byte and V5 byte equal 
in number to corresponding channels. This can largely 
decrease a scale and a power consumption of the 

15 apparatus . 

In concrete, the B3/V5 byte terminating process 
unit 1023 detects the BIP errors (BIP8 error and BIP2 
error) that should be detected in the POH terminating 
process for each channel generally having different 

20 signal sizes, in common to all channels. It is 

therefore unnecessary to equip, for example, circuits 
for detecting BIP8 errors and circuits for detecting 
BIP2 errors equal in number to corresponding channels. 
This can further largely decrease a scale and a power 

25 consumption of the apparatus. 

The above B3/V5 byte terminating process unit 
1023 (refer to FIG. 109) may have, as shown in FIG. 125 
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for example, BIP2 serially operating process units 1053A 
and 1053B, a BIP8 serially operating process unit 1055, 
a BIPPM serially adding unit for TU3 (first BIPPM 
serially adding units) 1057C, BIPPM serially adding 
units for TU2/TU12 (second BIPPM serially adding unit) 
1057D and 1057E, a BIPPM holding units (first storage 
units) 1058A, BIPPM holding unit for TU2/TU12 (second 
storage units) 1058B and 1058C and a BIPPM selecting 
unit 1057F to obtain BIP error signals (BIPPMs) through 
a BIP8 serially terminating process and a BIP2 serially 
terminating process, one by one, and selectively output 
each of the BIPPMs. 

The B3/V5 byte terminating process unit 1023 
shown in FIG. 125 can serially obtain BIPPMs in a simple 
structure. This is very effective if there is 
particularly no need to use the BIPPM holding units 
1058A through 1058C in common to all signal sizes, 
contributing to versatility and flexibility in 
configuring the apparatus. 

(b-9) Description of the C2/V5 byte terminating process 
unit 1024 

FIG- 126 is a block diagram showing a structure 
of the C2/V5 byte terminating process unit 1024 
described before with- reference to FIG. 62. As shown in 
FIG. 126, the C2/V5 byte terminating process unit 1024 
"has a UNEQ detecting unit 1071, an SL holding unit 1072, 
an SLM detecting unit 1073 and an alarm bit holding unit 
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1074. 

The UNEQ detecting unit 1071 serially detects 
UNEQ indication of C2 byte and V5 byte (signal labels: 
SL) included in the multiplex signal (VC4 data) . The SL 
holding unit (UNEQ data holding unit) 1072 stores a 
result of detection obtained in the UNEQ detecting unit 
1071 for each channel, besides supplying stored 
information to the UNEQ detecting unit 1071. 

The SLM detecting unit 1073 serially detects 
that mismatch (SLM) is detected from C2/V5 byte included 
in the VC4 data. The alarm bit holding unit (SLM data 
holding unit) 1074 holds a result of each detection 
obtained in the SLM detecting unit 1073 for each 
channel, besides supplying stored information to the SLM 
detecting unit 1073. 

In the C2/V5 byte terminating process unit 1024, 
the POH terminating operation processing unit 1026 shown 
in FIG. 63 is configured as a UNEQ serially terminating 
process unit 1062C for serially conducting a terminating 
process on UNEQ of C2/V5 byte included in VC4 data and 
an SLM serially terminating process unit 1026D for 
serially conducting a terminating process on SLM of C2 
byte/V5 byte mentioned above, and the storage unit 1027 
shown in FIG. 63 is configured as a storage unit 1027C 
for storing a result of an operation conducted in the 
UNEQ serially terminating process unit 1026C for each 
channel, besides supplying stored information to the 
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UNEQ serially terminating process unit 1026C, and a 
storage unit 1027D for storing a result of an operation 
conducted in the SLM serially terminating process unit 
1026D for each channel, besides supplying stored 
information to the SLM serially terminating process unit 
1026D. 

The above C2/V5 byte terminating process unit 
1024 can thereby serially detect UNEQ indication and SLM 
that should be detected in the POH terminating process 
for each of TU channels generally having different 
signal sizes, in common to all channels. 

In concrete, the above UNEQ detecting unit 1071 
has, as shown in FIG. 127, for example, a C2UNEQ 
indication serially detecting unit 1075 for serially 
detecting whether C2 byte is of UNEQ indication or not, 
a V5UNEQ indication serially detecting unit 1076 for 
serially detecting whether V5 byte is of UNEQ indication 
or not, a UNEQ indication selecting unit 1077 for 
selecting a UNEQ indication detect signal outputted from 
the detecting unit 1075 or 1076, and a UNEQ serially 
detecting unit 1078 for serially detecting UNEQ of C2/V5 
byte on the basis of the UNEQ indication detect signal 
selected by the UNEQ indication selecting unit 1077. 

On the other -hand, the above SLM detecting unit 
1073 has, as shown in FIG. 128, for example, a C2 
mismatch serially detecting unit 1081 for serially 
detecting that mismatch is detected in C2 byte, a V5 
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mismatch serially detecting unit 1082 for serially- 
detecting that mismatch is detected in V5 byte, a 
mismatch selecting unit 1083 for selecting a mismatch 
detect signal outputted from the detecting unit 1081 or 
5 1082, and an SLM serially detecting unit 1084 for 

serially detecting SLM of C2/V5 byte on the basis of the 
mismatch detect signal selected by the mismatch 
selecting unit 1083. 

Next, detailed description will be made of the 
r; "~ 10 UNEQ detecting unit 1071, the SL holding unit 1072, the 
SLM detecting unit 1073 and the alarm bit holding unit 
1074 mentioned above. 

FIG. 129 is a block diagram showing detailed 
structures of the UNEQ detecting unit 1071 and the SL 
15 holding unit 1072. As shown in FIG. 129, the UNEQ 

detecting unit 1071 has FF circuit 1071-1 through 1071-3 
each with an enable, a UNEQ protective stage number 
adding unit 1071-4, decoding circuits (DECs) 1071-5 
through 1071-7, a cancel stage number selecting unit 
* 20 (selector) 1071-8, an SL region controlling unit (AND 

circuit) 1071-9, a UNEQ indication detecting unit (NOR 
circuit) 1071-10, an addition condition detecting unit 
(exclusive-OR circuit) 1071-11, a UNEQ detection 4-stage 
detecting unit (AND circuit of a 1-input inverting type) 
25 1071-12, a UNEQ cancel stage number detecting unit (AND 
circuit) 1071-13, a state transition occurrence 
detecting unit (OR circuit) 1071-14, a UNEQ protective 
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stage number information resetting unit (AND circuit of 
a 1-input inverting type) 1071-15 and a state 
transitting unit (exclusive-OR circuit) 1071-16, whereas 
the SL holding unit 1072 has an SL holding RAM 1072-1. 

The SL holding RAM 1072-1 of the SL holding unit 
1072 holds protective stage number information of UNEQ 
and SLM, which operates with a TU address signal 
(TUADC6) supplied from the phase shifting unit 1932' 
(refer to FIG. 69) of the timing generating unit 1021 as 
a read address, TUADC7 as a write address, XSLWENC8 
supplied from the SL holding RAM operation controlling 
unit 1039 (refer to FIG. 76) of the timing generating 
unit 1021 as a write enable and SLCK as a RAM clock. 

The SL holding RAM 1072-1 according to this 
embodiment holds data of 6 bits, wherein UNEQ protective 
stage number information is stored In a storage region 
of a bit number 2 to 0, while SLM protective stage 
number information is stored in a storage region of a 

bit number 5 to 3. 

In the UNEQ detecting unit 1071, the FF circuit 
1071-1 holds data (UNEQ protective stage number 
information) of the 2nd to 0th bit of read data of the 
SL holding RAM 1072-1 at a timing signal (C2V5TPC7) 
indicating a position~of C2/V5 byte. The FF circuit 
1071-2 holds data of C2/V5 byte of VC4 data (TUDTC7) at 
the above timing signal (C2V5TPC7) . The FF circuit 
1071-3 holds a UNEQ alarm bit which is a result of a 
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process on the preceding frame at the above timing 
signal (C2V5TPC7). 

The UNEQ protective stage number adding unit 
1071-4 adds 1 to a count value of the UNEQ protective 
stage number information read out from the SL holding 
RAM 1072-1. The decoding circuit ("3" detecting unit) 
1071-5 detects that a count value of the UNEQ protective 
stage number information read out is "3 M . The decoding 
circuit ("4" detecting unit) 1071-6 detects that a count 
value of the UNEQ protective stage number information 
read out is "4". The decoding circuit ("5" detecting 
unit) 1071-7 detects that a count value of the UNEQ 
protective stage number information read out is "5". 

The cancel stage number selecting unit 1071-8 
selects an output signal of the decoding circuit 1071-7 
at a timing signal of C2 byte used to detect UNEQ in TU3 
since the number of stages adopted to cancel UNEQ in TU3 
is different from that in TU2/12 such that 6 stages are 
used in TU3 whereas 5 stages are used in TU2/TU12. 
Since an SL region of C2 byte is different from that of 
V5 byte such that all 8 bits of C2 byte are a signal 
label in TU3 whereas the 5th to 7th bit of V5 byte are 
the signal label in TU2/TU12, the SL region controlling 
unit 1071-9 does not "control when data held in the FF 
circuit 1071-2 is C2 byte, but controls to mask the 1st 
to 4th bit and 8th bit to replace each of them with T, 0" 
when data held in the FF circuit 1071-2" is V5 byte. 
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The UNEQ indication detecting unit 1071-10 
detects that 8 bits of a signal having been controlled 
by the SL region controlling unit 1071-9 are all M 0" . 
The addition condition detecting unit 1071-11 defects 
that UNEQ indication is not detected while UNEQ occurs 
or UNEQ indication is detected while UNEQ does not 
occur. The UNEQ detection 4-stage detecting unit 1071- 
12 recognizes that an addition condition is detected 
consecutively over 4 frames when the addition condition 
is consecutively detected over 3 frames by the decoding 
circuit 1071-5 while UNEQ is not detected and further 
the addition condition is detected even in the present 
frame, so as to detect UNEQ. 

The UNEQ cancel stage number detecting unit 
1071-13 recognizes that the addition condition is 
consecutively detected over 5 frames or 6 frames when 
the addition condition is detected consecutively over 4 
or 5 frames from an output signal of the decoding 
circuit 1071-6 or 1071-7 selected by the cancel stage 
number selecting unit 1071-8 and further the addition 
condition is detected in the present frame, so as to 

cancel UNEQ. 

The state transition occurrence detecting unit 
1071-14 detects that conditions for detecting or 
cancelling UNEQ occur. The UNEQ protective stage number 
information resetting unit 1071-15 resets a count, value 
of the UNEQ protective stage number information to "0" 
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when the addition condition is not detected in the 
addition condition detecting unit 1017-11 and when state 
transition is detected in the state transition 
occurrence detecting unit 071-14, whose output signal 
(count value) is written in the SL holding RAM 1072-1. 

The state transitting unit 1071-16 inverts 
polarity of a UNEQ alarm bit when the state transition 
occurrence detecting unit 1071-14 detects occurrence of 
state transition to generate a signal (WUNEQC8) 
indicating state transition from/to a state where UNEQ 
is occurring to/from a state where UNEQ is not 
occurring. This signal (WUNEQC8) is written in the 
alarm bit holding unit 1074. 

The UNEQ detecting unit 1071 according to this 
embodiment successively reads out UNEQ of the preceding 
frame from the SL holding RAM 1072-1 to update UNEQ of 
the present frame on the basis of information read out, 
thereby serially detecting UNEQ and notifying the UNEQ 
to the software's side in common to all TU channels. 

FIG. 130 is a block diagram showing a detailed 
structure of the SLM detecting unit 1073 shown in FIG. 
126. As shown in FIG. 130 , the SLM detecting unit 1073 
according to this embodiment has FF circuits 1073-1 
through 1073-4 each with an enable, an SLM protective 
stage number adding unit 1073-5, decoding circuits 
(DECs) 1073-6 and 1073-7, an SL region controlling unit 
(AND circuit) 1073-8, a disagreement detecting unit 
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1073-9, an addition condition detecting unit (exclusive- 
OR circuit) 1073-10, an SLM detection 7-stage detecting 
unit (AND circuit) 1073-11, an SLM cancel 3-stage 
detecting unit (AND circuit) 1073-12, a state transition 
occurrence detecting unit (OR circuit) 1073-13, an SLM 
protective stage number information resetting unit (OR 
circuit) 1073-14 and a state transitting unit 
(exclusive-OR circuit) 1073-15. 

The FF circuit 1073-1 holds data (SLM protective 
stage number information: RSLDTC7) at the 5th to 3rd 
bits of read data fed from the SL holding RAM 1072-1 
with a timing signal (C2V5TPC7) indicating a position of 
C2/V5 byte. The FF circuit 1073-2 holds data of C2/V5 
bytes of VC4 data (TUDTC7) with the above timing signal 
(C2V5TPC7) . 

The FF circuit 1073-3 holds a reception expected 
value (REXPSLC7) of a signal label read out from the 
above-mentioned reception expected value holding unit 
1048 (refer to FIGS. 85 and 95) with the above timing 
signal (C2V5TPC7) . The FF circuit 1073-4 holds data 
(RSLMC7) of a result of an SLM detecting process on the 
preceding frame with the above timing signal (C2V5TPC7) . 

The SLM protective stage number adding unit 
1073-5 adds 1 to a coxtnt value of the SLM protective 
stage number information read out from the SL holding 
RAM 1072-1. The decoding circuit ("6" detecting unit) 
1073-6 detects that a count value of the SLM protective 
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stage number information read out is "6". The decoding 
circuit ("2" detecting unit) 1073-7 detects that a count 
value of the SLM protective stage number information 
read out is "2", 
5 The SL region controlling unit 1073-8 does not 

control when data held in the FF circuit 1073-3 is C2 
byte since a region of SL in TU3 is different from a 
region of SL in TU2/TU12 such that all 8 bits of C2 byte 
are a signal label in TU3 whereas the 5th to 7th bits of 
10 V5 byte are a signal label in TU2/TU12. When the data 
held in the FF circuit 1073-3 is V5 byte, the SL region 
controlling unit 1073-8 controls to mask the 1st to the 
4th bit and the 8th bit to replace each of them with 
"0" . 

15 The disagreement detecting unit 1073-9 detects 

disagreement between received data of 8 bits having been 
masked by the SL region controlling unit 1073-8 and an 
SL reception expected value. The addition condition 
detecting unit 1073-10 detects an addition condition 

20 when the received value of SL coincides with the 

reception expected value while SLM occurs and when the 
received value of SL does not coincide with the 
reception expected value while SLM does not occur. 

The SLM detection 7-stage detecting unit 1073-11 

25 recognizes that the addition condition is consecutively 
detected over 7, frames when the addition condition is 
consecutively detected over 6 frames by the decoding 
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circuit 1073-6 while SLM is not detected and further the 
addition condition is detected even in the present 
frame, so as to detect SLM. The SLM cancel 3-stage 
detecting unit 1073-12 recognizes that the addition 
condition is consecutively detected over 3 frames when 
the addition condition is consecutively detected over 2 
frame by the decoding circuit 1073-7 while SLM is 
detected, and further the addition condition is detected 
even in the present frame, so as to cancel SLM. 

The state transition occurrence detecting unit 
1073-13 detects that a condition for detecting or 
cancelling SLM occurs. The SLM protective stage number 
information resetting unit 1073-14 resets a count value 
of the SLM protective stage number information to "0" 
when the addition condition is not detected by the 
addition condition detecting unit 1073-10 and when 
occurrence of state transition is detected by the state 
transition occurrence detecting unit 1073-13. The state 
transitting unit 1073-15 inverts polarity of an SLM 
alarm bit when occurrence of state transition is 
detected by the state transition occurrence detecting 
unit 1073-13 to transit the state from/to a state where 
SLM is occurring to/from a state where SLM is not 
occurring, whose output signal (WSLMC8) is written in 
the alarm bit holding unit 1074. 

The above alarm bit holding unit 1074 has, as 
shown in FIG. 131, for example, a UNEQ alarm bit holding 
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unit 1074-1, an SLM alarm bit holding unit 1074-2, an 
alarm bit write address controlling unit (OR circuit of 
a 1-input inverting type) 1074-3, a write enable 
generating unit [decoding circuit (DEC) ] 1074-4, an 
alarm bit read address controlling unit (OR circuit of a 
1-input inverting type) 1074-5, a read select generating 
unit [decoding circuit (DEC)] 1074-6, a UNEQ selecting 
unit (selector) 1074-7, an SLM selecting unit (selector) 
1074-8, a line switching information read select 
generating unit [decoding circuit (DEC9 ] 1074-9, a UNEQ 
line switching information selecting unit (selector) 
1074-10, an SLM line switching information selecting 
unit (selector) 1074-11, a software notification read 
select generating unit (selector) 1074-12, a UNEQ 
software notification selecting unit (selector) 1074-13 
and an SLM software selecting unit (selector) 1074-14. 

The UNEQ alarm bit holding unit 1074-1 holds 
UNEQ alarm bits for TU channels of 0 to 62ch in 63 FF 
circuits 1074-1A. The SLM alarm bit holding unit 1074-2 
holds SLM alarm bits for TU channels of 0 to 62ch in 63 
FF circuits 1074-2A. 

The alarm bit write address controlling unit 
1074-3 outputs contents of a TU channel (TUADC8) that 
should be processed when a timing signal (C2V5TPC8) 
indicating a timing of writing an alarm bit is "1", 
while controlling an output signal of its own to be 63 
("111111") when the above timing signal (C2V5TPC8) is 
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"0". 

The write enable generating unit 1074-4 
generates a write enable signal for the FF circuits 
1074-1A and 1074-2A for holding alarm bits for 0 to 62ch 
when an output signal of the above alarm bit write 
address controlling unit 1074-3 is any value among 0 to 
62 so as to write the alarm signals (WUNEQC8, WSLMC8) 
having been under gone the UNEQ and SLM processes in the 
respective FF circuits 1074-1A and 1074-2A holding alarm 
bits for TU channels having been processed. When an 
output signal of the alarm bit write address controlling 
unit 1074-3 is 63, it is not a timing of writing the 
alarm bit so that no write enable signal is generated. 

The alarm bit read address controlling unit 
1074-5 outputs contents of a TU channel (TUADC7) that 
should be processed when a timing signal (C2V5TPC7) 
indicating a timing of reading the alarm bit is "1", 
while controlling an output signal of its own to be 63 
M 111111") when the above timing signal (C2V5TPC7) is 
"0". 

The read select generating unit 1074-6 generates 
read select signals used to read the alarm bits for 0 to 
62ch when an output signal of the above alarm bit read 
address controlling unit"" 1074-5 is 0 to 62 . When an 
output signal of the alarm bit read address controlling 
unit 1074-5 is 63, it is not a timing of reading the 
alarm bit so that no read select signal is generated. 
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The UNEQ selecting unit 1074-7 reads an alarm 
bit of UNEQ of a TU channel that should be processed 
with the read select signal generated by the read select 
generating unit 1074-6, The SLM selecting unit 1074-8 
reads an alarm bit of SLM of a TU channel that should be 
processed with the read select signal generated by the 
read select generating unit 1074-6. 

The line switching information read select 
generating unit 1074-9 generates read select signals for 
TU channels of 0 to 62ch. The UNEQ line switching 
information selecting unit 1074-10 reads UNEQ alarm with 
the read select signal generated by the line switching 
information read select generating unit 1074-9. The SLM 
line switching information selecting unit 1074-11 reads 
SLM alarm with the read select signal generated by the 
line switching information read select generating unit 
1074-9. 

The software notification read select generating 
unit 1074-12 generates read select signals for TU 
channels of 0 to 62ch. The UNEQ software notification 
selecting unit 1074-13 reads UNEQ alarm with the read 
select signal generated by the software notification 
read select generating unit 1074-12, and notifies the 
UNEQ alarm to the software's side. The SLM software 
notification selecting unit 1074-14 reads SLM alarm with 
the read select signal generated by the software 
notification read select generating unit 1074-12, and 
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notifies the SLM alarm to the software's side. 

The SLM detecting unit 1073 with the above 
structure according to this embodiment successively 
reads an SLM alarm bit of the preceding frame from the 
above alarm bit holding unit 1074 to update SLM alarm of 
the present frame on the basis of information read out, 
thereby serially detecting SLM and notifying the SLM to 
the software's side in common to all TU channels. 

Next, a whole operation of the B3/V5 byte 
terminating process unit 1023 with the above structure 
will be described in brief. If TU data (C2 byte), TUAD 
("0"), SPEEN and J1V5TP are inputted at timings shown in 
FIGS. 132(a) through 132(f), for example, the parts of 
the UNEQ detecting unit 10741 and the SL holding unit 
1072 shown in FIG. 104, the SLM detecting unit 1073 
shown in FIG. 130 and the alarm bit holding unit 1074 
shown in FIG. 131 operate according to timings shown in 
FIGS. 132(g) through 132(z) and 132(a), whereby a UNEQ 
terminating process (UNEQ indication detection and UNEQ 
software notification) and an SLM terminating process 
(SLM detection and SLM software notification) are 
serially conducted on each TU channel. 

As above, the POH terminating process unit 1008 
according to this embodiment can serially conduct the 
UNEQ terminating process on C2 byte and the UNEQ 
terminating process on V5 byte in the C2/V5 byte 
terminating process unit 1024 (UNEQ serially terminating 
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process unit) in common to all channels. It is 
therefore unnecessary to equip circuits for the UNEQ 
terminating processes on C2 byte and V5 byte equal in 
number to corresponding channels. This can largely 
decrease a scale and a power consumption of the 
apparatus . 

In concrete, the C2/V5 byte terminating process 
unit 1024 indicates UNEQ, which should be done in the 
POH terminating process for each of channels generally 
having different signal sizes, in the UNEQ detecting 
unit 1071 in common to all channels. It is therefore 
unnecessary to equip circuits for indicating UNEQ equal 
in number to corresponding channels. This can largely 
decrease a scale and a power consumption of the 
apparatus . 

The POH terminating process unit 1008 according 
to this embodiment can serially conduct the SLM 
terminating process on C2 byte and the SLM terminating 
process on V5 byte in the C2/V5 byte terminating process 
unit 1024 (SLM serially terminating process unit) in 
common to all channels. This can further decrease a 
scale and a power consumption of the apparatus. 

In concrete, the C2/V5 byte terminating process 
unit 1024 detects SLM, which should be done in the POH 
terminating process on each of channels generally having 
different signal sizes, in common to all channels. It 
is therefore unnecessary to equip circuits for detecting 
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SLM equal in number to corresponding channels. This can 
largely decrease a scale and a power consumption of the 
apparatus . 

The above C2/V5 byte terminating process unit 
1024 (refer to FIG. 127) may have, as shown in FIG. 133, 
a C2UNEQ indication serially detecting unit 1075A, 
V5UNEQ indication serially detecting units 1076A and 
1076B, a UNEQ serially detecting unit for TU3 (first 
UNEQ serially detecting unit) 1078A, UNEQ serially 
detecting units for TU2/TU12 (second UNEQ serially 
detecting units) 1078B and 1078C, a UNEQ data holding 
unit for TU3 (first storage unit) 1072A, UNEQ data 
holding units for TU2/TU12 (second storage units) 1072B 
and 1072C, and a UNEQ data selecting unit 1077A to 
serially conduct a UNEQ indicating process on C2 byte 
and a UNEQ indicating process on V5 byte, one by one, 
and selectively output each UNEQ indication. 

Whereby, the C2/V5 byte terminating process unit 
1024 shown in FIG. 133 too can serially indicate UNEQ in 
a simple structure. This is effective if it is 
particularly unnecessary to use the UNEQ data holding 
units 1072A through 1072C for holding UNEQ indication in 
common to all signal sizes, which largely contributes to 
flexibility and versatility in configuring the 
apparatus . 

The above C2/V5 byte terminating process unit 
1024 (refer to FIG. 128) may have, as shown in FIG. 134, 
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a C2 mismatch serially detecting unit 1081A, V5 mismatch 
serially detecting units 1082A and 1082B, an SLM 
serially detecting unit for TU3 (first SLM serially 
detecting unit) 1084A, SLM serially detecting units for 
TU2/TU12 (second SLM serially detecting units) 1084B and 
1084C, an SLM data holding unit for TU3 (first storage 
unit) 1074A, SLM data holding units for TU2/TU12 (second 
storage units) 1074B and 1074C and an SLM data selecting 
unit 1083A to serially conduct an SLM detecting process 
on C2 byte and an SLM detecting process on V5 byte, one 
by one, and selectively output each SLM data. 

Whereby, the C2/V5 byte terminating process unit 
1024 shown in FIG. 134 can serially detect SLM in a 
simple structure. This is very effective if there is 
particularly no need to use the SLM data holding units 
1074A through 1074C for holding SLM data in common to 
all signal sizes, which largely contributes to 
flexibility and versatility in configuring the 
apparatus . 

(b-10) Description of the G1/V5 byte terminating 
process unit 1025 

FIG. 135 is a block diagram showing a structure 
of the G1/V5 byte terminating process unit 1025 
described before witir reference to FIG. 62. As shown in 
FIG. 136, the G1/V5 byte terminating process unit 1025 
according to this embodiment has an FEBE detecting unit 
1091, an FEBEPM serially processing unit 1092, an FEBEPM 
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holding unit 1093, an FEBEPM count value initialization 
controlling unit 1094, an EFRF serially processing unit 
1095, an FERF holding unit 1096 and an alarm bit holding 
unit 1097. 

The FEBE detecting unit 1091 serially detects 
FEBE of Gl byte and/or V5 byte included in the multiplex 
signal (VC4 data) . The FEBEPM serially processing unit 
1092 serially conducts an adding operation on a count 
value of FEBEPM on the basis of an FEBE detect signal 
fed from the FEBE detecting unit 1091. 

The FEBEPM holding unit 1093 stores a result 
(count value) of addition conducted in the FEBEPM 
serially processing unit 1092 for each channel, besides 
supplying stored information of its own to the FEBEPM 
serially processing unit 1092. The FEBEPM count value 
initialization controlling unit 1094 initializes a 
result of the addition conducted in the FEBEPM serially 
processing unit 1092 according to a PM resetting signal. 

The FERF serially processing unit 1095 serially 
conducts a terminating process on FERF of Gl byte and V5 
byte included in VC4 data. The FERF holding unit (FERF 
data holding unit) 1096 stores (holds) a result (FERF) 
of each process conducted in the FERF serially 
processing unit 1095 ~for each channel, besides supplying 
stored information of its own to the FERF serially 
processing unit 1095. The alarm bit holding unit (FERF 
data holding unit) 1097 stores (holds) a result (FERF 
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alarm bit) of each process conducted in the FERF 
serially processing unit 1095 for each channel, besides 
supplying stored information of its own to the FERF 

serially processing unit 1095. ^ 

Namely, in the G1/V5 byte terminating process 
unit 1025, the POH terminating operation processing unit 
1026 shown in FIG. 63 is configured as an FEBE serially 
terminating process unit 1026E for serially conducting a 
terminating process on FEBE and FEBEPM of Gl byte and V5 
byte included in VC4 data and an FERF serially 
terminating process unit 1026F for serially conducting a 
terminating process on FERF of the Gl byte and V5 byte 
mentioned above, whereas the storage unit 1027 shown in 
FIG. 63 is configured as a storage unit 1027E for 
storing a result of an operation conducted in the FEBE 
serially terminating process unit 1026E for each channel 
besides supplying stored information to the FEBE 
serially terminating process unit 1026E, and a storage 
unit 1027F for storing a result of an operation 
conducted in the FERF serially terminating process unit 
1026F for each channel besides supplying stored 
information to the FERF serially terminating process 
unit 1026F. 

The above G1/V5 byte terminating process unit 
1025 can serially detect FEBE, FEBEPM and FERF, which 
should be detected in the POH terminating process for 
each channel generally having different signal sizes, in 
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common to all channels. 

In concrete, the above FEBE detecting unit 1091 
has, as shown in FIG. 136, for example, a G1FEBE 
serially detecting unit 1098 for serially detecting FEBE 
of Gl byte, a V5FEBE serially detecting unit 1099 for 
serially detecting FEBE of V5 byte, an FEBE selecting 
unit 1100 for selecting an FEBE detect signal outputted 
from the detecting unit 1098 or 1099, whereas the FEBEPM 
serially processing unit 92 has an FEBEPM serially 
adding unit 1101 for serially conducting an adding 
operation on FEBEPM on the basis of the FEBE detect 
signal selected by the FEBE selecting unit 1100. 

The above FERF serially processing unit 1095 
has, as shown in FIG. 137, for example, a G1FERF 
indication serially detecting unit 1102 for serially 
detecting that Gl byte indicates FERF, a V5FERF 
indication serially detecting unit 1103 for serially 
detecting that V5 byte indicates FERF, an FERF 
indication detection selecting unit 1104 for selecting 
an FERF indication detect signal outputted from the 
detecting unit 1102 or 1103, and an FERF serially 
detecting unit 1106 for serially detecting FERF of the 
above Gl byte or V5 byte on the basis of the FERF 
indication detect signal*" selected by the FERF indication 
detection selecting unit 1104. 

Next, detailed description will be made of the 
FEBE detecting unit 1091, the FEBEPM serially processing 
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unit 1092, the FEBEPM holding unit 1093, the FEBEPM 
count value initialization controlling unit 1094, the 
FERF serially processing unit 1095, the FERF holding 
unit 1096 and the alarm bit holding unit 1097 mentioned 
above . 

FIG. 138 is a block diagram showing a detailed 
structure of the FEBE detecting unit 1091. As shown in 
FIG. 138, the FEBE detecting unit 1091 according to this 
embodiment has an FF circuit 1091-1 with an enable, a Gl 
byte FEBE detecting unit 1091-2 and a selector 1091-3 as 
the FEBE selecting unit 1100 shown in FIG. 136. 

The FF circuit 1091-1 holds data at the 1st to 
4th bit of G1/V5 byte of VC4 data (TUDTC7) with a timing 
signal (G1V5TPC7) indicating a timins of G1/V5 byte. 
The Gl byte FEBE detecting unit 1091-2 detects that 
contents of the high-order 4 bits of the G1/V5 byte data 
held in the FF circuit 1091-1 is 1 to 8 . 

The selector 1091-3 selects FEBE of Gl byte or 
FEBE of V5 byte with a timing signal (V5TPIC8) . An 
output signal _(FEBE) of the selector 1091-3 is used in a 
performance monitoring (PM) process. As a region of 
FEBE, contents of the high-order 4 bits are the FEBE 
code (refer to FIG. 169) in Gl byte, and FEBE is 
detected when the contents of the code is 1 to 8. In V5 
byte, the 3rd bit is the FEBE code (refer to FIG. 171) 
in V5 byte, and FEBE is detected when the contents of 
the code is "1". 
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In the FEBE detecting unit 1091 with the above 
structure, if TU data (Gl byte), TUAD ( n 0"), SPEEN and 
J1V5TP are inputted at timings shown in FIGS. 145(a) 
through 145(f), the parts of the FEBE detecting unit 

1091 operate at timings shown in FIG. 145(g) through 
145(m), and selectively output FEBE of Gl byte [refer to 
FIG- 145(j)] or FEBE of V5 byte [refer to FIG. 145(k)] 
to serially supply FEBE to the FEBEPM serially 
processing unit 1092 in common to all channels. 

FIG. 139 is a block diagram showing detailed 
structures of the FEBEPM serially processing unit 1092 
and the FEBEPM holding unit 1093 mentioned above. As 
shown in FIG. 139, the FEBEPM serially processing unit 

1092 has an FF circuit 1092-1 with an enable, an FEBE 
count value initialization controlling unit (AND circuit 
of a 1-input inverting type) 1092-2 and an FEBEPM adding 
unit 1092-3, whereas the FEBEPM holding unit 1093 has an 
FEBEPM holding RAM 1093-1. 

The FEBEPM holding RAM 1093-1 of the FEBEPM 
holding unit 1093 holds an FEBE error count value and an 
FEBEPM count value that should be notified to the 
software. As to FEBEPM, similarly to BIPPM, in order to 
count the number of FEBEs having occurred between PM 
resetting signals andr:no*tify the counted value to the 
software until the next PM resetting signal, it is 
necessary to count the number of errors and notify the 
counted value between the PM resetting signal. For" 
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this, it is necessary to hold a count value of errors 
and a count value to be notified. 

For this, the FEBEPM holding RAM 1093-1 
according to this embodiment has two planes, that is, an 
5 low-order plane [address 0 (OOhex) to 63 (3Fhex)] and a 
high-order plane [address 64 (40hex) to 127 (7Fhex)], 
roles of which are assigned to a counting plane used to 
count FEBEs and a notification plane (plane for holding 
a result of PM) used to notify a count value of FEBEPM. 
10 In this case, these planes are exchanged with each other 
by switching polarity of the MSB bit (PM) of a RAM 
address . 

The FEBEPM holding RAM 1093-1 operates with 
RPMADC6 as a read address on the counting plane, WPMADC7 

15 as a write address on the counting plane, XFEBEPMWENC8 
(refer to FIG- 80) as a write enable, FEBEPMRAD as a 
read address on the notification plane and FEBEPMCK 
(refer to FIG. 80) as a RAM clock. 

According to this embodiment, the FEBEPM holding 

20 RAM 1093-1 holds data of 13 bits, holding an FEBE count 
value on the counting plane while holding an FEBEPM 
count value on the notification plane. 

In the FEBEPM serially processing unit 1092, the 
FF circuit 1092-1 reads a count value of FEBE from the 

25 counting plane of the FEBEPM holding RAM 1093-1 with a 
timing signal (G1V5TPC7) indicating a timing of G1/V5 
byte to hold data at the 12th to 0th bits. The FEBE 



count value initialization controlling unit 1092-2 
resets an FEBE count value read out when the first 
FEBEPM serial process is conducted after PM resetting. 

The FEBEPM adding unit 1092-3 adds 1 to an EFBE 
count value having been controlled by the FEBE count 
value initialization controlling unit 1092-2 while FEBE 
is detected, an output signal of which is written in the 
counting plane of the FEBEPM holding RAM 1093-1. While 
FEBE is not detected, the adding process is not 
conducted in the FEBEPM adding unit 1092-3 so that the 
FEBE count value having been controlled by the FEBE 
count value initialization controlling unit 1092-2 is 
outputted as it is. 

In the FEBEPM serially processing unit 1092 with 
the above structure, if TU data (Gl byte), TUAD ("0"), 
SPEEN and J1V5TP are inputted at timings shown in FIGS. 
145(a) through 145(f), for example, similarly to the 
above FEBE detecting unit 1091, the parts of the FEBEPM 
serially processing unit 1092 operate according to 
timings shown in FIGS. 145 (n) through 145 (x). 

Namely, the FEBEPM serially processing unit 1092 
successively reads out FEBEPM (count value) of the 
preceding frame from the above FEBEPPM holding unit 1093 
to update FEBEPM of the "present frame on the basis of 
information read out, and serially conducts a 
terminating process on FEBE and notifies FEBERPM to the 
software in common to all TU channels. 
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FIG. 140 is a block diagram showing a detailed 
structure of the FEBE count value initialization 
controlling unit 1094. As shown in FIG. 140, the FEBE 
count value initialization controlling unit 1094 
5 according to this embodiment has FF circuits 1094-1, 

1094-2 and 1094-8, a timing controlling unit (OR circuit 
of a 1-input inverting type) 1094-3, a read/write signal 
generating unit [decoding circuit (DEC)] 1094-4, a write 
enable generating unit (OR circuit) 1094-5, an FEBEPM 

10 count value initialization request signal holding unit 
1094-6 and an FEBEPM count value initialization request 
signal selecting unit (selector) 1094-7. 

The FF circuit 1094-1 delays a phase of a PM 
resetting signal (FEBEPM count value initialization 

15 request signal) by one clock of the master clock. The 
FF circuit 1094-2 further delays the phase of the PM 
resetting signal having been delayed by the FF circuit 
1094-1 by one clock of the master clock. 

The timing controlling unit 1094-3 controls a 

20 timing for the FEBEPM count value initialization request 
signal. For instance, the timing controlling unit 1094- 
3 outputs contents of a TU channel (TUADC7) that should 
be processed when a timing signal (G1V5TPC7) indicating 
a timing of processing FEBEPM is "1", while controlling 

25 an output signal of its own to be 63 ("111111") when the 
above timing signal (G1V5TPC7) is "0". 

The read/write signal generating unit" 1094-4 
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generates a select signal used to read an FEBEPM count 
value initialization request signal for a channel among 
0 to 62ch and a write enable signal, when the timing 
controlling unit 1094-3 is a corresponding value among 0 
5 to 62. When an output signal of the timing controlling 
unit 1094-3 is 63, it is not a timing to process FEBEPM 
so that the select signal used to read and the write 
enable signal mentioned above are not generated. 

The write enable generating unit 1094-5 makes 

10 all write enable signals for 0 to 62ch be "1" when the 
PM resetting signal which is an output signal of the FF 
circuit 1094-2 is inputted (that is, when the PM 
resetting signal is "1"). When no PM resetting signal 
is inputted, the write enable generating unit 1094—5 

15 outputs an output signal of the read/write signal 
generating unit 1094-4 as it is. 

The FEBEPM count value initialization request 
signal holding unit 1094-6 holds FEBEPM count value 
initialization request signals for TU channels of 0 to 

20 62ch in 63 FF circuits 1094-6A, in which write enable 

signals for all channels become "1" by the PM resetting 
signal fed from the FF circuit 1094-2 so that input data 
to the FF circuits 1094-6A for all channels 
simultaneously become* " 1" > whereby the FEBEPM count 

25 value initialization request signals are set to all 
channels , simultaneously. 

When a timing signal (G1V5TPC7) of GI/V5 byte is 
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inputted after a PM resetting, a write enable signal for 
a channel whose FEBEPM count value is processed through 
the processes by the timing controlling unit 1094-3, the 
read/write signal generating unit 1094-4 and a write 
enable generating unit 1094-4 becomes "1" . At this 
time, no PM resetting signal is inputted so that input 
data from the FF circuit 1094-2 becomes "0", whereby "0" 
is written in the FF circuits 1094-6A. 

Namely, in the FEBEPM count value initialization 
request signal holding unit 1094-6, the FEBEPM count 
value initialization request signal is cancelled at a 
timing of the first G1/V5 byte after the PM resetting so 
that an FEBE count value read out from the counting 
plane of the FEBEPM holding RAM 1093-1 can be 
initialized only at the first G1/V5 timing after the PM 
resetting . 

The FEBEPM count value initialization request 
signal selecting unit 1094-7 reads the FEBEPM count 
value initialization request signals for 0 to 62ch held 
in the FF circuits 1094-6A with an output signal of the 
read/write signal regenerating unit 1094-4. The FF 
circuit 1094-8 delays a phase of an output signal of the 
FBEPM count value initialization request signal 
selecting unit 1094-7~by one clock of the master clock 
to adjust the phase of the output signal of the FEBEPM 
count value initialization request signal selecting unit 
1094-7 to a phase suitable for the resetting process. 
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In the FEBEPM count value initialization 
controlling unit 1094 with the above structure, if TU 
data (Gl byte), TUAD ("0"), SPEEN and J1V5TP are 
inputted at timings shown in FIGS. 145(a) through 
5 145(f), the parts of the FEBEPM count value 

initialization controlling unit 1094 operate according 
to timings shown in FIGS. 146(a) through 146 (q) to 
generate a resetting signal (FEBEPMCTRRSTC8) used to 
initialize the FEBEPM count value at an optimum timing 

10 on the basis of the PM resetting signal, the TU address 
signal and the G1/B5 timing signal at any time, and 
supply the generated resetting signal (FEBEPMCTRRSTC8 ) 
to the FEBEPM serially processing unit 1092, whereby the 
FEBEPM serially processing unit 1092 can be accurately 

15 operated at all times. 

As above, the POH terminating process unit 1008 
according to this embodiment can serially conduct a 
terminating process on FEBE and FEBEPM of Gl byte and a 
terminating process on FEBE and FEBEPM of V5 byte in the 

20 G1/V5 byte terminating process unit 1025 in common to 
all channels. This can further decrease a scale and a 
power consumption of the apparatus. 

In concrete, the G1/V5 byte terminating process 
unit 1025 conducts the terminating process on FEBE and 

25 FEBEPM, which should be done in the POH terminating 

process for each of channels generally having different 
signal sizes, in the FEBE detecting unit 1091 and the 



FEBEPM serially processing unit 1092 in common to all 
channels. For this, it becomes unnecessary to equip 
circuits for the terminating processes on FEBE and 
FEBEPM equal in number to corresponding channels^ This 
can largely decrease a scale and a power consumption of 
the apparatus . 

FIG. 141 is a block diagram showing detailed 
structures of the FERF serially processing unit 1095 and 
the FERF holding unit 1096. As shown in FIG. 141, the 
FERF serially processing unit 1095 has FF circuits 1095- 
1 through 1095-3 each with an enable, an FERF protective 
stage number adding unit 1095-4, a decoding circuit 
(DEC) 1095-5, an FERF selecting unit (selector) 1095-6, 
an addition condition detecting unit (exclusive-OR 
circuit) 1095-7, an FERF detection cancel 10-stage 
detecting unit (AND circuit) 1095-8, an FERF protective 
stage number information resetting unit (AND circuit of 
a 1-input inverting type) 1095-9 and a state transitting 
unit (exclusive-OR circuit) 1095-10, whereas the FERF 
holding unit 1096 has an FERF holding RAM 1096-1. 

The FERF holding RAM 1096-1 of the FERF holding 
unit 1096 holds protective stage number information of 
FERF, which operates with a TU address signal (TUADC6) 
as a read address, TUADC7 as a write address, XFERFWENC8 
(generated by the FERF holding RAM operation controlling 
unit 1040 shown in FIG. 77) as a write enable and FERFCK 
(refer to FIG. 77) as a RAM clock. According to this 
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embodiment , the FERF holding RAM 1096-1 holds data (FERF 
protective stage information) of 4 bits. 

In the FERF serially processing unit 1095, the 
FF circuit 1095-1 holds read data (FERF protective stage 
5 information) fed from the FERF holding RAM 1096-1 with a 
timing signal (G1V5TPC7) indicating a position of G1/V5 
byte. The FF circuit 1095-2 holds the 5th bit and 8th 
bit of G1/V5 byte data of VC4 data (TUDTC7) with the 
above timing signal (G1V5TPC7) . The FF circuit 1095-3 
10 holds a result (FERF alarm bit: FERFC7) of a process on 
FERF of the preceding frame supplied from the alarm bit 
holding unit 1097 with the above timing signal 
(G1V5TPC7) . 

The FERF protective stage number adding unit 
15 1095-4 adds 1 to a count value of the FERF protective 

stage number information read out from the FERF holding 
RAM 1096-1. The decoding circuit ("9" detecting unit) 
1095-5 detects that a count value of the FERF protective 
stage number information read out is "9". The FERF 
20 selecting unit 1095-6 selects an FERF bit at the time of 
a process on TU3 or an FERF bit at the time of of a 
process on TU2/TU12. 

Here, the 5th bit of Gl byte is an FERF bit in 
TU3 (refer to FIG. 169), whereas the least significant 
25 bit (the 8th bit) of V5 byte is an FERF bit in TU2/TU12 
(refer to FIG. 171). When FERF is detected in V5 byte, 
a timing signal (T5TPC8) of V5 byte is used to select 
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the 8th bit as the FERF bit. 

The addition condition detecting unit 1095-7 
detects that the FERF bit is "0" while FERF occurs, and 
that the FERF bit is "1" while FERF does not occur. The 
5 FERF detection cancel 10-stage detecting unit 1095-8 
detects that an addition condition is consecutively 
detected over 9 frames in the above decoding circuit 
1095-5, further detects that the addition condition is 
detected in the present frame, thereby recognizing that 

10 the addition condition is consecutively detected over 10 
frames so as to detect or cancel FERF. 

The FERF protective stage number information 
resetting unit 1095-9 resets a count value of the FERF 
protective stage number information to "0" when the 

15 addition condition is not detected by the addition 

condition detecting unit 1095-7, and when conditions for 
detecting or cancelling is detected in the FERF 
detection cancel 10-stage detecting unit 1095-8. The 
state transitting unit 1095-10 inverts polarity of the 

20 FERF alarm bit when occurrence of state ^transition is 

detected to transit the state from/to a state where FERF 
is occurring to/from a state where FERF is not 
occurring . 

In the FERF serially processing unit 1095 with 
25 the above structure according to this embodiment, if TU 
data (Gl byte), TUAD ("0"), SPEEN and J1V5TP are 
inputted at timings shown in FIGS. 147(a) through 
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147(f), the parts of the FERF serially processing unit 
1095 operate according to timings shown in FIGS. 147(g) 
through 147(s) . 

Namely, the FERF serially processing unit 1095 
5 successively reads out results (FERF protective stage 
number information and FERF alarm bit) of processes on 
the preceding frame from the FERF holding unit 1096 
(FERF holding RAM 1096-1) and the alarm bit holding unit 
1097 to update FERF of the present frame on the basis of 

10 the information read out, thereby serially conducting a 
terminating process on FERF in common to all channels. 

FIG. 142 is a block diagram showing a detailed 
structure of the above alarm bit holding unit 1097. As 
shown in FIG. 142, the alarm bit holding unit 1097 

15 according to this embodiment has an FERF alarm bit 
holding unit 1097-1, an alarm bit write address 
controlling unit (OR circuit of a 1-input inverting 
type) 1097-2, a write enable generating unit [decoding 
circuit (DEC)] 1097-3, an alarm bit read address 

20 controlling unit (OR-circuit of a 1-input inverting 

type) 1097-4, a read select generating unit [decoding 
circuit (DEC)] 1097-5, an FERF selecting unit (selector) 
1097-6, a software notification read select generating 
unit [decoding circuit .(DEC) ] 1097-7 and an FERF 

25 software notification selecting unit (selector) 1097-8. 

The FERF alarm bit holding unit 1097-1 holds 
FERF alarm bits for TU channels from 0 to 62ch by 63 FF 
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circuits 1097-1A. The alarm bit write address 
controlling unit 1097-2 outputs contents of a TU channel 
(TUADC8) that should be processed when a timing signal 
(G1V5TPC8) indicating a timing of writing the alarm bit 
is "1" , while controlling an output signal of its own to 
be 63 ("111111") when the above timing signal (G1V5TPC8) 
is M 0" . 

The write enable generating unit 1097-3 
generates a write enable signal for any one of the FF 
circuits 1097-1A for 0 to 62ch when an output signal of 
the alarm bit write address controlling unit 1097-2 is a 
corresponding value among 0 to 62 to write the alarm 
signal (WFERFC8) having been undergone an FERF process 
in the FF circuit 1097-1A for a TU channel having been 
processed. When an output signal of the alarm bit write 
address controlling unit 1097-2 is 63, no write enable 
signal is generated since it is not a timing of writing 
the alarm bit. 

The alarm bit read address controlling unit 
1097-4 outputs contents of a TU channel (TUADC7) that 
should be processed when a timing signal (G1V5TPC7) used 
to read the alarm bit is "1", while controlling an 
output signal of its own to be 63 ("111111") when the 
above timing signal (€lvlTPC7) is "0". 

The read select generating unit 1097-5 generates 
a read select signal used to read the alarm bit for any 
channel" among 0 to 62ch when an output signal of the 
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alarm bit read address controlling unit 1097-4 is a 
correspondng value among 0 to 62, When an output signal 
of the alarm bit read address controlling unit 1097-4 is 
63, no read select signal is generated since it is not a 
5 timing to read the alarm bit. 

The FERF selecting unit 1097-6 reads an alarm 
bit of FERF of a TU channel that should be processed 
with the read select signal generated by the read select 
generating unit 1097-5. The software notification read 

10 select generating unit 1097-7 generates a read select 
signal used to select an alarm bit for any one of TU 
channels from 0 to 62ch. The FERF software notification 
selecting unit 1097-8 reads an FERF alarm bit with the 
read select signal generated by the software 

15 notification read select generating unit 1097-7 to 
notify the FERF alarm to the software. 

The alarm bit holding unit 1097 with the above 
structure according to this embodiment holds FERF alarm 
bits in common to all channels and selectively output 

20 them, thereby serially notifying FERF alarm to the 
software . 

As above, the POH terminating process unit 1008 
according to this embodiment can serially conduct a 
terminating process on FERF of Gl byte and a terminating 
25 process on FERF of V5 byte in the G1/V5 byte terminating 
process unit 1025 in common to all channels. This can 
largely decrease a scale and a power consumption of the 
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apparatus . 

In concrete, the G1/V5 byte terminating process 
unit 1025 conducts the terminating process on FERF, 
which should be conducted in the POH terminating process 
5 for each of channels generally having different signal 
sizes, in the FERF serially processing unit 1095 in 
common to all channels so that there is no necessity of 
equipping circuits for the FERF terminating process 
equal in number to corresponding channels. This can 

10 further largely decrease a scale and a power consumption 
of the apparatus. 

The above G1/V5 byte terminating process unit 
1025 (refer to FIG. 136) may have, as shown in FIG. 143, 
for example, a G1FEBE serially detecting unit 1098A, 

15 V5FEBE serially detecting units 1099A and 1099B, an 
FEBEPM serially adding unit for TU3 (first FEBEPM 
serially adding unit) 1101A, FEBEPM serially adding 
units for TU2/TU12 (second FEBEPM serially adding units) 
1101B and 1101C, an FEBEPM holding unit for TU3 (first 

20 storage unitl 1093A, FEBEPM holding units for TU2/TU12 
(second storage units) 1093B and 1093C and an FEBE 
selecting unit 1077A to serially conduct a terminating 
process on FEBE and FEBEPM of Gl byte and a terminating 
process on FEBE and FEBEPM of V5 byte separately, and 

25 selectively output each FEBEPM to the software's side. 

Whereby, the G1/V5 byte terminating process unit 
1025 shown in FIG. 143 can serially conduct the 
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terminating processes on FEBE and FEBEPM in a simple 
structure. The above structure is very effective if 
there is particularly no necessity of using the FEBEPM 
holding units 1093A through 1093C holding FEBEPM in 
5 common to all signal sizes, which largely contributes to 
flexibility and versatility in configuring the 
apparatus . 

The above G1/V5 byte terminating process unit 
1025 (refer to FIG. 137) may have, as shown in FIG. 144, 

10 for example, a G1FERF indication serially detecting unit 
1102A, V5FERF indication serially detecting units 1103A 
and 1103B, an FERF serially detecting unit for TU3 
(first FERF serially detecting unit) 1106A, FERF 
serially detecting units for TU2/TU12 (second FERF 

15 serially detecting units) 1106B and 1106C, an FERF data 
holding unit for TU3 (first storage unit) 1096A, FERF 
data holding units for TU2/TU12 (second storage units) 
1096B and 1096C and an FERF data selecting unit 1104A to 
serially conduct the terminating process on FERF of Gl 

20 byte and the terminating process on FERF of V5 byte, one 
by one, and selectively output each FERF data to the 
software's side. 

Whereby, the G1/V5 byte terminating process unit 
1025 shown in FIG. 141 can serially conduct the FERF 

25 terminating process in a simple structure. The above 

structure is very effective if there is particularly no 
need to use the FERF data holding units 1096A through 
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1096C in common to all signal sizes, which largely 
contributes to flexibility and versatility in 
configuring the apparatus. 

The POH terminating process unit 1008 according 
5 to this embodiment can serially conduct the POH 

terminating process without separating the multiplex 
signal transmitted in the SDH transmission system into 
signals on respective channels so that it becomes 
unnecessary to equip circuits for the POH terminating 

10 process equal in number to channels multiplxed in the 

multiplex signal. This can largely decrease a scale (of 
the circuit) and a power consumption of the apparatus. 
(b-11) Others 

Having been described the above embodiment by 

15 way of an example where the TU pointer processing unit 
1006 and the POH terminating process unit 1008 are 
provided to the line terminating apparatus 306 to 
configure a pointer/POH terminating process apparatus. 
However, this invention is not limited to this example. 

20 It is alternatively possible to equip only the POH 
terminating process unit to the line terminating 
apparatus 306 to configure an apparatus exclusively used 
for the POH terminating process. 



25 
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What is claimed is: 

1. A pointer processing apparatus in an SDH transmission 
system comprising: 

5 an address generating unit for allocating an 

address to each channel of inputted multiplex data; 

a pointer extracting unit for extracting pointer 
bytes including at least Hl/Vl byte and H2/V2 byte; 

a pointer processing unit for conducting a 
10 required pointer process; 

a RAM for holding an information group 
represented by the pointer bytes of each channel 
extracted from said multiplex data, an information group 
necessary to commence a pointer action by the received 
15 pointer bytes and an information group obtained as a 

result of commencement of the pointer action, obtained 
by said pointer extracting unit or said pointer 
processing unit, in a region indicated by an address 
generated by said address generating unit for each 
20 channel; and 

a RAM controlling unit for controlling a 
sequence of operation to wri te-in/read-out said RAM, 
thereby conducting serially the pointer process on said 
multiplex data. ~ 

25 

2. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
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RAM is divided into a first RAM and a second RAM, in 
which said first RAM holds an information group 
indicated by the Hl/Vl byte among said received pointer 
bytes, whereas said second RAM holds an information 
5 group indicated by the H2/V2 byte among said received 
pointer bytes, the information group necessary to 
commence said pointer action and the information group 
obtained as a result of commencement of the pointer 
action. 

10 

3. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing unit has a first pointer translating 
unit for compressing the number of bits of the received 

15 Hl/Vl byte and holding information whose number of bits 
has been compressed into said RAM. 

4. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 

20 pointer processing unit comprises: 

a first pointer translating unit for compressing 
the number of bits of the received Hl/Vl byte and 
holding information whose number of bits has been 
compressed into said RAM; and 

25 a second pointer translating unit for generating 

a pointer process control signal and a pointer process 
result at a timing of extracting the H2/V2 byte from 
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said multiplex data on the basis said multiplex data, 
the information whose number of bits has been compressed 
generated by said first pointer translating unit, the 
information group represented by the H2/V2 byte of said 
5 received pointer bytes, the information group necessary 
to commence the pointer action and the information group 
obtained as a result of commencement of the pointer 
action, and holding these information groups into said 
RAM. 

10 

5. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing apparatus extracts an information 
signal indicating a pointer value of each channel from 

15 said multiplex signal and holds low-order bits excepting 
the MSB of said information signal into said RAM, said 
pointer processing apparatus further comprises a latch 
circuit being able to hold one bit of the MSB of said 
information signal obtained when a signal size of each 

20 channel of said multiplex data is TU3, and uses a signal 
obtained by decoding an address value allocated to a 
channel of said TU3 as a control signal to write-in and 
read-out said latch circuit. 

2 5 6. The pointer processing apparatus in an SDH 

transmission system according to claim 1, wherein said 
pointer processing unit comprises: 
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a coincidence detecting unit for detecting 
coincidence between a received pointer value and a 
received pointer value of the preceding frame and 
holding a result of the coincidence detection as_ one-bit 
5 information into said RAM; 

a pointer value out-of-range converting unit for 
converting a pointer value held in said RAM into a 
certain value out of a range of the pointer value when 
receiving a pointer bytes representing invalid 
10 information and holding the converted information into 
said RAM; and 

a normal pointer value three consecutive 
coincidental reception detecting unit for detecting 
normal pointer value three consecutive coincidental 
15 reception by a logical production of a signal representing 
a result of the coincidence detection stored in said RAM 
and a result of the coincidence detection between a 
value of the preceding pointer value and a value of the 
received pointer bytes. 

20 

7. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing unit has an LOP detecting unit for 
detecting an LOP state, said LOP state detecting unit 
2 5 has a count controlling unit for counting the number of 
times of consecutive reception of NDF enable or the 
number of times of consecutive reception of an invalid 
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pointer according to a predetermined truth table^ on the 
basis of NDF enable reception, invalid pointer 
reception, information of NDF enable reception of the 
preceding frame and a count value of the preceding 
5 frame. 

8. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing unit comprises: 

10 an LOP detecting unit for detecting an LOP 

state, said LOP detecting unit having a count 
controlling unit for counting the number of times of 
consecutive reception of NDF enable or the number of 
times of consecutive reception of an invalid pointer 

15 according to a predetermined truth table, on the basis of 
NDF enable reception, invalid pointer reception, 
information of NDF enable reception of the preceding 
frame and a count value of the preceding frame; and 

an INC/DEC reception result recognizing unit for 

20 recognizing -a result of INC/DEC reception; 

said INC/DEC reception result recognizing unit 
having an INC/DEC detecting unit for detecting INC or 
DEC from the received pointer bytes and a stuff control 
suppressing unit having an n-ary counting unit to 

25 suppress a stuff control by INC/DEC reception during n 

frames after the NDF enable and the INC/DEC reception to 
prevent memory slip caused by INC/DEC consecutive 
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reception, and wherein said pointer processing unit 
holds a result of the counting by said n-ary counting 
unit and a result of reception of either INC or DEC into 
a RAM for recognizing a result of INC/DEC reception so 
5 as to recognize a result of INC/DEC reception using the 
result of reception of INC/DEC held in said RAM, a count 
value of said n-ary counting unit and a result of NDF 
enable reception obtained by said LOP detecting unit. 

10 9. The pointer processing apparatus in an SDH 

transmission system according to claim 1, wherein said 
pointer processing unit has an alarm state transition 
protecting unit; 

said alarm state transition protecting unit 

15 having a count controlling unit having a counting 
function as a protecting circuit in m stages for 
conducting alarm state transition and a RAM for 
protecting alarm state transition to store a count value 
obtained in said count controlling unit, and wherein 

20 said pointer processing unit counts up said count 
controlling unit when receiving an alarm state 
transition object signal, while resetting a count of 
said count controlling unit if not receiving said alarm 
state transition objerct signal, transits to an alarm 

25 state when a count value of said count controlling unit 
becomes a maximum value, and holds the count value of 
~ said count controlling unit as it was the maximum value 
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in said RAM for protecting alarm state transition until 
receiving an alarm cancel condition so as to recognize 
whether a relevant channel is in the alarm state or not 
from whether the count value reaches the max imum^ value 
when said count value is read out from said RAM for 
protecting alarm state transition. 

10. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing unit has an active pointer value 
holding unit for holding an active pointer value for 
each channel, at which hardware are actually operating 
aside from a received pointer valued- 
said active pointer value holding unit holding 

low-order bits excepting the MSB of said active pointer 
value into an active pointer value holding RAM, having a 
latch circuit for latching one bit of the MSB when a 
signal size of each channel of said multiplex data is 
TU3, and using a signal obtained by decoding an address 
value allocated to a channel of the TU3 as a control 
signal used to write-in and read-out said latch circuit. 

11. The pointer processing apparatus in an SDH 
transmission system according to claim 1, wherein said 
pointer processing unit comprises: 

an active pointer value holding unit for holding 
an active pointer value for each channel at which 
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hardware are actually operating aside from a received 

pointer value; and 

an SPE leading byte recognizing unit for 
recognizing Jl byte or V5 byte as a leading byte^ot an 
SPE; 

said SPE leading byte recognizing unit having an 
offset counting unit for retrieving the leading byte of 
said SPE, and reading out the active pointer value from 
said active pointer value holding unit to recognize a 
position of the leading byte of the SPE by a logical 
production of an SPE enable signal and a result of 
detection of coincidence between an offset count value 
and said active pointer value. 

12. The pointer processing apparatus in an SDH 
transmission system according to claim 1 further 
comprising a mapping setting register group for setting 
which signal size among TU3/TU2/TU12 each channel of 
said multiplex data is mapped in and a signal size 
selecting unit for selecting a signal size of a relevant 
channel from said mapping setting register group on the 
basis of an address allocated to each channel by said 
address generating unit -«fco recognize a signal size of 
each channel of said multiplex data by said mapping 
setting register group and said signal size selecting 
unit, wherein said pointer processing apparatus gives 
information about said signal size to said pointer 



-333- 

extracting unit, said pointer processing unit and said 
RAM controlling unit, thereby conducting pointer 
extraction and the pointer process in a common circuit 
according to the signal size. 

5 

13. The pointer processing apparatus in an SDH 
transmission system according to claim 12 further 
comprising three TU3/TUG3 setting registers and seven 
TU2/TUG2 setting registers for each of said TU3/TUG3 

10 setting register totaling twenty-one TU2/TUG2 setting 

registers as said mapping setting register group, and a 
signal size recognizing unit for judging whether the 
relevant channel is mapped in said TU3 by said TU3/TUG3 
setting registers, while judging the relevant channel is 

15 mapped in said TU2 or said TU12 by said TU2/TUG2 setting 
registers if the channel is not mapped in said TU3 so as 
to recognize a signal size of the channel. 



14. The pointer processing apparatus in an SDH 
20 transmission system according to claim 1, wherein said 
pointer processing unit comprises: 

an active pointer value holding unit for holding 
an active pointer value for each channel at which 
hardware are actually operating aside from the received 
25 pointer value; 

an SPE leading byte recognizing unit having an 
offset counting unit for retrieving a leading byte of an 
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SPE, said SPE leading byte recognizing unit reading out 
the active pointer value from said active pointer value 
holding unit for recognizing a leading byte position of 
the SPE by a logical production of an SPE enable- signal and 
a result of detection of coincidence between an offset 
count value and the active pointer value; 

a mapping setting register group for setting 
which signal size among TU3/TU2/TU12 each channel of 
said multiplex data is mapped in; and 

a signal size selecting unit for selecting a 
signal size of a relevant channel from said mapping 
setting register group on the basis of an address 
allocated to each of the channels by said address 

v 

generating unit to recognize a signal size of each of 
the channel of said multiplex data by said mapping 
setting register group and said signal size selecting 
unit to conduct pointer extraction and the pointer 
process in a common circuit according to a signal size 
by giving information thereof to said pointer extracting 
unit, said pointer processing unit and said RAM 
controlling unit; 

wherein said pointer processing unit is equipped 
with offset counters f or^espect ive signal sizes to 
select a count value of said offset counter from mapping 
set information fed from said mapping setting register 
group so as to recognize the leading byte position of 
said SPE. 
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15. The pointer processing apparatus in an SDH 
transmission system according to claim 11, wherein said 
pointer processing unit has a RAM for changing a_p_ointer 

5 having an ES memory function, writes SPE data and 

information bits indicating an SPE leading byte obtained 
from the input multiplex data in said RAM for changing a 
pointer, reads out the data written in said RAM for 
changing a pointer at a timing of a reading side to 
10 recognize an SPE leading position from a value of the 
information bits indicating the read SPE leading byte, 

16. The pointer processing apparatus in an SDH 
transmission system according to claim 15 further 

15 comprising a write/read number counter for controlling 
said RAM for changing a pointer having said ES memory 
function, said write/read number counter having a 
decoding circuit for TU3 and a decoding circuit for TU2 
for decoding a count value for TU3 and a count value for 

20 TU2 , respectively, in order to change a count number 
between an occasion of setting of TU3 mapping and an 
occasion of setting of TU2 mapping; 

wherein said pointer processing apparatus 
selects an output of said decoding circuit according to 

25 a signal size to use the output as a load signal for 

said counter, whereby said write/read number counter of 
said RAM for changing a pointer having said ES memory 
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function is operated as a common counter upon TU3 
mapping and TU2 mapping. 

17. The pointer processing apparatus in an SDH 

transmission system according to claim 15 further 
comprising a write/read number counter for controlling 
said RAM for changing a pointer having said ES memory 
function, said write/read number counter having a 
decoding circuit for TU3, a decoding circuit for TU2 and 
a decoding circuit for TU12 for decoding a count value 
for TU3, a count value for TU2 and a count value for 
TU12, respectively, in order to change a count value 
among an occasion of of setting of TU3 mapping, an 
occasion of setting of TU2 mapping and an occasion of 
setting of TU12 mapping; 

wherein said pointer processing apparatus 
selects an output signal each of said decoding circuits 
according to a signal size to use the output signal as a 
load signal for the counter, whereby said write/read 
number counter of said RAM having said ES memory 
function is operated as a common counter upon mapping 
TU3, TU2 and TU12. 

18, A pointer processing apparatus in an SDH 
transmission system comprising: 

an AU4 pointer processing unit for processing an 
AU4 pointer; and 
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a TU pointer processing unit for processing a TU 
pointer after a process by said TU4 pointer processing 
unit ; 

said AU4 pointer processing unit comprising an 
AU4 pointer detecting unit for translating the AU4 
pointer, generating a VC4 enable signal and generating a 
signal indicating a Jl byte position of a VC4 POH with a 
clock on a transmission line's side and an ES memory for 
transferring a clock, said AU4 pointer processing unit 
operating an ES write counter for controlling writing-in 
said ES memory with a clock on said transmission line's 
side, while operating an ES read counter for controlling 
reading-out with a clock on an apparatus side; 

wherein said pointer processing apparatus 
conducts a stuff control by detecting a phase difference 
between count values of said ES write counter and said 
read counter to transfer a signal from a clock on said 
transmission line's side to a clock on said apparatus's 
side, and conducting a TU pointer process on the signal 
whose clock has been transferred in said TU pointer 
processing unit with the clock on said apparatus's side, 

19. The pointer processing apparatus in an SDH 
transmission system according to claim 18, wherein said 
AU4 pointer processing unit has an AU4 pointer 
calculating/inserting unit for calculating the AU4 
pointer on the basis of a transmit frame signal and 
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inserting the AU4 pointer, and gives data into which the 
AU4 pointer has been inserted by said AU4 pointer 
calculating/inserting unit to said TU4 pointer 
processing unit. ^ 

20. The pointer processing apparatus in an SDH 
transmission system according to claim 19 further 
comprising a selecting circuit for selecting a signal in 
which the AU4 pointer has been changed by said AU4 
pointer processing unit or a signal in which the TU 
pointer has been changed by said TU pointer processing 
unit according to a set mode to transmit the selected 
signal . 

21. The pointer processing apparatus in an SDH 
transmission system according to claim 18, wherein said 
TU pointer processing unit comprises: 

an address generating unit for allocating an 
address to each channel of multiplex data; 

a pointer extracting unit for extracting pointer 
bytes including at least Hl/Vl byte and H2/V2 byte; 

a pointer processing unit for conducing a 
required pointer process; 

a RAM for holding an information group 
represented by pointer bytes of each channel extracting 
from said multiplex data, an information group necessary 
to commence a pointer action by the received pointer 



-339- 

bytes and an information group obtained as a result of 
commencement of the pointer action, obtained by said 
pointer extracting unit or said pointer processing unit, 
in a regions indicated by an address generated by said 
address generating unit for each channel; and 

a RAM controlling unit for controlling a 
sequence of an operation to write-in/read-out said RAM. 

22. A POH terminating process apparatus in an SDH 
transmission system for conducting a POH terminating 
process on a multiplex signal in which information on a 
plurality of channels is multiplexed transmitted in the 
SDH transmission system comprising: 

a POH terminating operation processing unit 
common to all channels for conducting a POH terminating 
operation process on the multiplex signal; and 

a storage unit flexibly readable and writable 
for storing a result of an operation conducted in said 
POH terminating operation processing unit for each 
channel; 

said POH terminating process apparatus 
conducting the POH terminating operation process in said 
POH terminating operation processing unit using stored 
information about a corresponding channel stored in said 
storage unit when conducting the POH terminating 
operation process on said multiplex signal, and storing 
an obtained result of said POH terminating operation in 
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a storage area for the corresponding channel of said 
storage unit so as to conduct the POH terminating 
operation process on said multiplex signal without 
separating said multiplex signal into channels. 

5 

23. The POH terminating process apparatus in an SDH 
transmission system according to claim 22 further 
comprising a latching unit for temporarily storing the 
stored information about the corresponding channel read 
10 out from said storage unit and POH byte data in said 

multiplex signal that should be processed when said POH 
terminating operation process unit conducts the POH 
terminating operation process. 



15 24. The POH terminating process apparatus in an SDH 

transmission system according to claim 22, wherein said 
POH terminating operation process unit is configured as 
a J1/J2 byte serially terminating process unit for 
serially conducting a terminating process on Jl byte and 

20 J2 byte included in said multiplex signal; and 

wherein said storage unit stores a result of an 
operation conducted in said J1/J2 byte serially 
terminating process unit for each channel besides 
supplying stored information to said J1/J2 byte serially 

25 terminating process unit. 



25. The POH terminating process apparatus in an SDH 
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transmission system according to claim 24, wherein said 
J1/J2 byte serially terminating process unit comprises: 

a multiframe pattern serially detecting unit for 
serially detecting a multiframe pattern of said Jl byte 
and J2 byte; 

a multiframe pattern number serially controlling 
unit for serially controlling the number of multiframes 
of said Jl byte and 32 byte; 

an LOM serially detecting unit for serially 
detecting LOM of said Jl byte and J2 byte; 

a CRC serially detecting unit for serially 
detecting CRC of said Jl byte and J2 byte; and 

a TIM serially detecting unit for serially 
detecting TIM of said Jl byte and J2 byte; 

wherein said storage unit stores results of 
operations conducted in said multiframe pattern serially 
detecting unit, said multiframe pattern number serially 
controlling unit, said LOM serially detecting unit, said 
CRC serially detecting unit and said TIM serially 
detecting unit for each channel, besides supplying 
stored information to said multiframe pattern serially 
detecting unit, said multiframe pattern number serially 
controlling unit, said LOM serially detecting unit, said 
CRC serially detecting unit and said TIM serially 
detecting unit. 

26. The POH terminating process apparatus in an SDH 
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transmission system according to claim 22, wherein said 
POH terminating operation process unit is configured as 
a B3/V5 byte serially terminating process unit for 
serially conducting a terminating process on BIP_ of B3 
5 byte and V5 byte included in said multiplex signal and a 
terminating process on BIPPM of said B3 byte and V5 
byte; and 

wherein said storage unit stores a result of an 
operation conducted in said B3/V5 byte serially 
10 terminating process unit for each channel, besides 

supplying stored information to said B3/V5 byte serially 
terminating process unit. 

27. The POH terminating process apparatus in an SDH 
15 transmission system according to claim 26, wherein said 
B3/V5 byte serially terminating process unit comprises: 

a BIP operation serially processing unit for 
serially conducting a BIP8 operation on said multiplex 
signal ; 

20 a BIP2 operation serially processing unit for 

serially conducting a BIP2 operation on said multiplex 
signal ; 

a BIP error selecting unit for selecting a BIP 
error signal outputted from said BIP8 operation serially 
25 processing unit or said BIP2 operation serially 
processing unit; and 

a BIPPM serially adding unit for serially 



-343- 

conducting an adding operation on BIPPM on the basis of 
the BIP error signal selected by said BIP error 
selecting unit; and 

wherein said storage unit stores a resuli jDf the 
5 operation conducted in said BIPPM serially adding unit 
for each channel, besides supplying stored information 
to said BIPPM serially adding unit. 



28. The POH terminating process apparatus in an SDH 
10 transmission system according to claim 26, wherein said 
B3/V5 byte serially terminating process unit comprises: 

a BIP8 operation serially processing unit for 
serially conducting a BIP8 operation on said multiplex 
signal ; 

15 a first BIPPM serially adding unit for serially 

conducting an adding operation on BIPPM on the basis of 
a BIP error signal fed from said BIP8 operation serially 
processing unit; 

a BIP2 operation serially processing unit for 

20 serially conducting a BIP2 operation on said multiplex 
signal ; 

a second BIPPM serially adding unit for serially 
conducting an adding operation on BIPPM on the basis of 
a BIP error signal fed from said BIP2 operation 
25 processing unit; and 

a BIPPM selecting unit for selecting BIPPM 
outputted from said first BIPPM serially adding unit or 
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said second BIPPM serially adding unit; and 

wherein said storage unit has a first storage 
unit for storing a result of the operation conducted in 
said first BIPPM serially adding unit for each channel 
5 besides supplying stored information to said first BIPPM 
serially adding unit, and a second storage unit for 
storing a result of the operation conducted in said 
second BIPPM serially adding unit for each channel 
besides supplying stored information to said second 
10 BIPPM serially adding unit. 



29. The POH terminating process apparatus in an SDH 
transmission system according to claim 22, wherein said 
POH terminating operation process unit is configured as 

15 a UNEQ serially terminating process unit for serially 

conducting a terminating process on UNEQ of C2 byte and 
V5 byte included in said multiplex signal; and 

wherein said storage unit stores a result of an 
operation conducted in said UNEQ serially terminating 

20 process unit for each channel besides supplying stored 
information to said UNEQ serially terminating process 
unit . 

30. The POH terminating process apparatus in an SDH 

25 transmission system according to claim 29, wherein said 
UNEQ serially terminating process unit comprises: 

a C2UNEQ indication serially detecting unit for 
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serially detecting whether said C2 byte indicates UNEQ; 

a V5UNEQ indication serially detecting unit for 
serially detecting whether said V5 byte indicates UNEQ; 

a UNEQ indication selecting unit for selecting a 
5 UNEQ indication detect signal outputted from said C2UNEQ 
indication serially detecting unit or said V5UNEQ 
indication serially detecting unit; and 

a UNEQ serially detecting unit for serially 
indicating UNEQ of said C2 byte and V5 byte on the basis 
10 of the UNEQ indication detect signal selected by said 
UNEQ indication selecting unit; and 

wherein said storage unit stores a result of 
detection conducted in said UNEQ serially detecting unit 
for each channel besides supplying stored information to 
15 said UNEQ serially detecting unit. 

31- The POH terminating process apparatus in an SDH 
transmission system according to claim 29, wherein said 
UNEQ serially terminating process unit comprises: 

20 a C2UNEQ indication serially detecting unit for 

serially detecting whether said C2 byte indicates UNEQ; 

a first UNEQ serially detecting unit for 
serially indicating UNEQ of C2 byte on the basis of a 
UNEQ indication detect signal fed from said C2UNEQ 

25 indication serially detecting unit; 

a V5UNEQ indication serially detecting unit for 
serially detecting whether said V5 byte indicates UNEQ; 
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a second UNEQ serially detecting unit for 
serially indicating UNEQ of V5 byte on the basis of a 
UNEQ indication detect signal fed from said V 5 UNEQ 
indication serially detecting unit; and 

a UNEQ indication selecting unit for selecting 
UNEQ indication outputted from said first UNEQ serially 
detecting unit or said second UNEQ serially detecting 
unit; and 

wherein said storage unit has a first storage 
unit for storing a result of detection conducted in said 
first UNEQ serially detecting unit for each channel 
besides supplying stored information to said first UNEQ 
serially detecting unit, and a second storage unit for 
storing a result of detection conducted in said second 
UNEQ serially detecting unit for each channel besides 
supplying stored information to said second UNEQ 
serially detecting unit. 

32. The POH terminating process apparatus in an SDH 
transmission system according to claim 22, wherein said 
POH terminating operation processing unit is configured 
as an SLM serially terminating process unit for serially 
conducting a terminating process on SLM of C2 byte and 
V5 byte included in said multiplex signal; and 

wherein said storage unit stores a result of an 
operation conducted in said SLM serially terminating 
process unit for each channel, besides supplying stored 
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inf ormation to said SLM serially terminating process 
unit . 

33. The POH terminating process apparatus in an J3DH 
transmission system according to claim 32, wherein said 
SLM serially terminating process unit comprises: 

a C2 mismatch serially detecting unit for 
serially detecting that mismatch is detected in said C2 
byte ; 

a V5 mismatch serially detecting unit for 
serially detecting that mismatch is detected in said V5 
byte ; 

a mismatch detection selecting unit for 
selecting a mismatch detect signal outputted from said 
C2 mismatch serially detecting unit or said V5 mismatch 
serially detecting unit; and 

an SLM serially detecting unit for serially 
detecting SLM of said C2 byte and V5 byte on the basis 
of the mismatch detect signal selected by said mismatch 
detection selecting unit; and 

wherein said storage unit stores a result of 
detection conducted in said SLM serially detecting unit 
besides supplying stored information to said SLM 
serially detecting unit. 

34. The POH terminating process apparatus in an SDH 
transmission system according to claim 32, wherein said 
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SLM serially terminating process unit comprises: 

a C2 mismatch serially detecting unit for 
serially detecting that mismatch is detected in said C2 
byte; 

5 a first SLM serially detecting unit for serially 

detecting SLM of said C2 byte on the basis of a mismatch 
detect signal fed from said C2 mismatch serially 
detecting unit ; 

a V5 mismatch serially detecting unit for 
10 serially detecting that mismatch is detected in said V5 
byte ; 

a second SLM serially detecting unit for 
serially detecting SLM of said V5 byte on the basis of a 
mismatch detect signal fed from said V5 mismatch 

15 serially detecting unit; and 

an SLM selecting unit for selecting SLM 
outputted from said first SLM serially detecting unit or 
said second SLM serially detecting unit; and 

wherein said storage unit has a first storage 

20 unit for storing a result of d_etection conducted in said 
first SLM serially detecting unit for each channel 
besides supplying stored information to said first SLM 
serially detecting unit, and a second storage unit for 
storing a result of detection conducted in said second 

25 SLM serially detecting unit besides supplying stored 
information to said second SLM detecting unit. 
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35. The POH terminating process apparatus in an SDH 
transmission system according to claim 22, wherein said 
POH terminating operation process unit is configured as 
an FEBE serially terminating process unit for serially 
5 conducting a terminating process on FEBE of Gl byte and 
V5 byte included in said multiplex signal and a 
terminating process on FEBEPM of said Gl byte and V5 
byte; and 

wherein said storage unit stores a result of an 
10 operation conducted in said FEBE serially terminating 
process unit for each channel besides supplying stored 
information to said FEBE serially terminating process 
unit . 



15 36. The POH terminating process apparatus in an SDH 

transmission system according to claim 35, wherein said 
FEBE serially terminating process unit comprises: 

a G1FEBE serially detecting unit for serially 
detecting FEBE of said Gl byte; 

20 a V5FEBE serially detecting unit for serially 

detecting FEBE of said V5 byte; 

an FEBE selecting unit for selecting an FEBE 
detect signal outputted from said G1FEBE serially 
detecting unit or said V5FEBE serially detecting unit; 

25 and 

an FEBEPM serially adding unit for serially 
conducting an adding operation on FEBEPM on the basis of 
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the FEBE detect signal selected by said FEBE selecting 
unit; and 

wherein said storage unit stores a result of 
addition conducted in said FEBEPM serially adding unit 
5 for each channel besides supplying stored information to 
said FEBEPM serially adding unit. 



37. The POH terminating process apparatus in an SDH 
transmission system according to claim 35, wherein said 
10 FEBE serially terminating process unit comprises: 

a G1FEBE serially detecting unit for serially 
detecting FEBE of said Gl byte; 

a first FEBEPM serially adding unit for serially 
conduction an adding operation on FEBEPM on the basis of 
15 an FEBE detect signal fed from said G1FEBE serially 
detecting unit ; 

a V5FEBE serially detecting unit for serially 
detecting FEBE of said V5 byte; 

a second FEBEPM serially adding unit for 
20 serially conducting an adding operation on FEBEPM on the 
basis of an FEBE detect signal fed from said V5FEBE 
serially detecting unit; and 

an FEBEPM selecting unit for selecting FEBEPM 
outputted from said first FEBEPM serially adding unit or 
25 said second FEBEPM serially adding unit; and 

wherein said storage unit stores a result of 
addition conducted in said FEBEPM serially adding unit 
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for each channel besides supplying 
said FEBEPM serially adding unit. 



stored information to 



38. The POH terminating process apparatus in an SDH 

5 transmission system according to claim 22, wherein said 
POH terminating operation processing unit is configured 
as an FERF serially terminating process unit for 
serially conducting a terminating process on FERF of Gl 
byte and V5 byte included in said multiplex signal; and 
10 wherein said storage unit stores a result of an 

operation conducted in said FERF serially terminating 
process unit for each channel, besides supplying stored 
information to said FERF serially terminating process 
unit . 

15 

39. The POH terminating process apparatus in an SDH 
transmission system according to claim 38, wherein said 
FERF serially terminating process unit comprises: 

a G1FERF indication serially detecting unit for 
20 serially detecting that said Gl byte indicates FERF; 

a V5FERF indication serially detecting unit for 
serially detecting that said V5 byte indicates FERF; 

an FERF indication detection selecting unit for 
selecting an FERF indication detect signal outputted 
25 from said G1FERF indication serially detecting unit or 
said V5FERF indication serially detecting unit; and 
an FERF serially detecting unit for serially 
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detecting FERF of said Gl byte and V5 byte on the basis 
of the FERF indication detect signal selected by said 
FERF indication detection selecting unit; and 

wherein said storage unit stores a result of 
5 detection conducted in said FERF serially detecting unit 
for each channel, besides supplying stored information 
to said FERF serially detecting unit. 



40. The POH terminating process apparatus in an SDH 
10 transmission system according to claim 38, wherein said 
FERF serially terminating process unit comprises: 

a G1FERF indication serially detecting unit for 
serially detecting that said Gl byte indicates FERF; 
a first FERF serially detecting unit for 
15 serially detecting FERF of said Gl byte on the basis of 
an FERF indication detect signal fed from said G1FERF 
indication serially detecting unit; 

a V5FERF indication serially detecting unit for 
serially detecting that said V5 byte indicates FERF; 
20 - a second FERF serially detecting unit for 

serially detecting FERF of said V5 byte on the basis of 
an FERF indication detect signal fed from said V 5 FERF 
indication serially detecting unit; and 

an FERF indication selecting unit for selecting 
25 FERF indication outputted from said first FERF serially 
detecting unit or said second FERF serially detecting 
unit; and 
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wherein said storage unit has a first storage 
unit for storing a result of detection conducted in said 
first FERF serially detecting unit for each channel 
besides supplying stored information to said first FERF 
5 serially detecting unit, and a second storage unit for 
storing a result of detection conducted in said second 
FERF serially detecting unit besides supplying stored 
information to said second FERF serially detecting unit. 

10 41. The POH terminating process apparatus in an SDH 
transmission system according to claim 22 further 
comprising a POH timing signal serially generating unit 
for serially generating a POH timing signal used for a 
process conducted in said POH terminating operation 

15 processing unit on the basis of a timing signal 

indicating positions of Jl byte and V5 byte of said 
multiplex signal and type information of said multiplex 
signal . 

20 42. The POH terminating process apparatus in an SDH 

transmission system according to claim 41, wherein said 
POH timing signal serially generating unit comprises; 

a count value initializing unit for initializing 
an SPE count value by receiving the timing signal 
25 indicating positions of said Jl byte and V5 byte of said 
multiplex signal; 

a count value addition controlling unit for 



controlling addition of said SPE count value on the 
basis of a signal fed from said count value initializing 
unit ; 

a storage unit flexibly writable and readable 
for storing an SPE count added value obtained in said 
count value addition controlling unit for each channel, 
besides supplying held data of each channel to said 
count value initializing unit; and 

a POH timing signal generating unit for 
generating the POH timing signal used for a process 
conducted in said POH terminating operation process unit 
on the basis of the signal fed from said count value 
initializing unit and type information of said multiplex 
signal . 

43. The POH terminating process apparatus in an SDH 
transmission system according to claim 22 further 
comprising an address generating unit for generating 
address information used to discriminate each channel of 
said multiplex signal. 

44. A POH terminating process apparatus in an SDH 
transmission system for conducting a POH terminating 
process on a signal in which information on a plurality 
of channels is multiplexed transmitted in the SDH 
transmission system comprising: 

a POH terminating operation processing unit 
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common to all channels for conducting a POH terminating 
operation process on a multiplex signal; and 

a storage unit flexibly readable and writable 
for storing a result of an operation conducted in .said 
POH terminating operation processing unit; 

wherein said POH terminating operation process 
unit comprises: 

a J1/J2 byte serially terminating 
process unit for serially conducting a terminating 
process on Jl byte and J2 byte included in said 
multiplex signal; 

a B3/V5 byte serially terminating 
process unit for serially conducting a terminating 
process on BIP of Bl byte and V5 byte included in said 
multiplex signal and a terminating process on BIPPM of 
said Bl byte and V5 byte; 

a UNEQ/SLM serially terminating 
process unit for serially conducting a terminating 
process on UNEQ of C2 byte and V5 byte included in said 
multiplex signal and serially- conducting a terminating 
process on SLM of said C2 byte and V5 byte; and 

an FEBE/FERF serially terminating 
process unit for serially conducting a terminating 
process on FEBE of Gl byte and V5 byte included in said 
multiplex signal and serially conducting a terminating 
process on FEBEPM of said Gl byte and V5 byte besides 
serially conducting a terminating process on FERF on 



said Gl byte and V5 byte; and 

wherein said storage unit stores result of 
operations conducted in said J1/J2 byte serially 
terminating process unit, said B3/V5 byte serially, 
terminating process unit, said UNEQ/SLM serially 
terminating process unit and said FEBE/FERF serially 
terminating process unit for each channel, besides 
supplying stored information to said J1/J2 byte serially 
terminating process unit, said B3/V5 byte serially 
terminating process unit, said UNEQ/SLM serially 
terminating process unit and said FEBE/FERF serially 
terminating process unit. 

45. A POH terminating process method used in an SDH 
transmission system comprising the steps of: 

conducting a POH terminating operation process 
in a POH terminating operation process unit common to 
all channels using stored information about a result of 
the POH terminating process operation with respect to a 
corresponding channel stored in a storage unit flexibly 
readable and writable when a POH terminating process is 
conducted on a signal in which information on a 
plurality of channels is multiplexed transmitted in the 
SDH transmission system; and 

storing an obtained result of the POH 
terminating operation in a storage area for the 
corresponding channel, thereby conducting the POH 



terminating operation process without separating said 
multiplex signal into channels. 

46. A pointer/POH terminating process apparatus J.n an 
SDH transmission system for conducting a pointer process 
and a POH terminating process on a signal in which 
information on a plurality of channels is multiplexed 
transmitted in the SDH transmission system comprising: 
a serial pointer processing unit for serially 
conducting the pointer process on a multiplex signal 
without separating said multiplex signal into channels; 
and 

a serial POH terminating process unit for 
serially conducting the POH terminating process on said 
multiplex signal without separating said multiplex 
signal into channels. 
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A pointer processing apparatus in an SDH 
transmission system used to serially conducting a 
pointer process on inputted multiplex data has an 
address generating unit for allocating an address to 
each channel of the multiplex data, a RAM for holding an 
information group obtained by a pointer extracting 
process and a pointer process, and RAM controlling unit 
for controlling a sequence of an operation to write- 
in/read-out the RAM to serially conduct the pointer 
process on the received multiplex data, thereby largely 
decreasing the circuit scale, the power consumption, the 
number of distributions and the like. A POH terminating 
operation process is conducted in a POH terminating 
operation process unit, and an obtained result of the 
POH terminating operation is stored in a storage area 
for a corresponding channel of a storage unit, whereby 
the POH terminating operation process can be conducted 
without separating a- multiplex signal into channels. By 
conducting the POH terminating operation process on the 
multiplex signal without separating the multiplex signal 
into channels, a scale and a power consumption of an 
apparatus can be largely decreased. 
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I believe I am iho original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a palgrt is rousht SSjJjpJP^JJ: 
don entitled pointer processing apparatus, poii terminating process * pp ***tus. he THOP 0F ™* terminating 
PROCESS AND POINTER/POH TERMINATING PROCESS APPARATUS IN SDH TRANSMISSION SYSTEM 

the specification efiivhlch 

(check one) P<] is attached hereto, 

[ J was filed on — 

Application Serial No; „ — 

and was amended on («f applicable). 

I hereby slate that I have reviewed and understand the contents of die above identified specification, including the; 
claims, as amended by an amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19 of any foreign application^) for patent 
or inventor's certificate listed below and have also Identified below any foreign application for patent or inventor's 
certificate having a filing date before that of the application on which priority Is claimed: 
Patent Application( s ) 

Prior Foreign Applications) Priority Claimed 

No. HEX 08-182564 Japan 11/07/1996 m 

(Number) (Country) (Day/Monlh/YearFiic*l) 

No. HEI 08-183870 Japan 12/07/3 996 ' (yg> m 

(Number) (Country) (Day/Monlh/Ycar Filed) 

, Yes No 

(Number) * (Country) (Day/Month/Year Filed) 

I hereby claim the benefit under Title 35, United Stale Code, §120 of any Onhed States application(s) listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States applica- 
tion in the manner provided by the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the 
filing date of the prior application and the national or PCX international filing date of this application: 



(Application Serial No*) (Filing Date) (Status - patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status - patented, pending, abandoned) 

I hereby appoint as my attorney and agent Aaron B. Knras, Reg. No. 18,923, Samson Helfgott, Reg. No, 23,072 and ' 
Emma Shleifer, Reg. No. 29,734 to prosecute this application and to transact all business in the Patent and Trademark 
Office connected therewith: 

Address all correspondence to: HELFGOTT & KAttAS P.C. 

60ih F ; Ioor 
Empire Slntc Tluitdlng 
New York, New York 101 1 8-01 10 
Telephone No. (212) 643-5000 

I Jicrcby declare that all statements made herein of my own knowledge are true and that all statements made on informa- 
tion and belief arc believed to be true; and further that Uicso statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Tide 18 of the 
United Slates Code and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 

Full name of sole or first inventor Takeshi TQYOYAMA 

Inventor's signature ^Ms^C ^oyvywnfls ; Date January 6, 1997 

Residence Osaka-shi/ Osaka, Japan • Citizenship Japanese 

Post Office Address ,c/o FUJITSU KANSAI DIGITAL TECHNOLOGY LIMITED, 2 -6, Shiromi 

- - 2~choroe, Chuo-ku, Osaka-shi, Osaka 540, Japan 

Full name of second joint inventor, if any Hiroshi YQ6HIDA - 

Second Inventor's si&Wurc Z^Aph^ ^ciXf^ Pate January 8, 1997 

Residence Kawasaki-shi, Kanaqawa, Japan ; Citizenship Japanese 

Post Office Address c/o FUJITSU LIMI TED , 3-1/ Kamikodanaka 4-chome. Nakahara-kn . 

Kawas ak i -.s h 1 , Kana qawa 211, Japan • 
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I name of third joint inventor Hideo EMOTO 



Third Inventor's signature j %£a£^> *xt* Dale January 6, 1997 

Residence Osaka-shi, Osaka, Japan Citizenship Japanese 

Post Office Address c/o FUJITSU KANSAI DIGITAL TECHNOLOGY LIMITED, 2-6, Shiromi 2-chome, 
Chuo-ku, Osaka-shi, Osaka 540, Japan 



Full name of fourth joint Inventor n i sayosh I KURAYA 

Fourth Inventor's signature C ?A ^ t 'tLrza^ Date January 6, 1997, 
,lCijl(,once Osaka-shi, Osaka, Japan " ' * Citizenship Japanese 
Post Office Address c/o FUJITSU KANSAI DIGITAL TECHNOLOGY LIMITED, 2.-6, Shiromi 2-chome, 
Chuo-ku, Osaka-shi, Osaka 540, Japan 

Full name of fifth joint inventor Masanobu EDASAWA 

Fifth Inventor's signature WaAa*Zi*&u E/t&awtu Dafe January 6, 1997 

Residence Osaka - shi , Osaka , J apan Citizenship Japanese 

Post Office Address c/o FUJITSU KANSAI DIGITAL TECHNOLOGY LIMITED, 2 -6, Shiromi 2-chome, 

Chuo-ku, Osaka-shi, Osaka 540, Japan 



Full name of sixth joint inventor 

Sixth Inventor's slgnalure_ Date 

Residence Citizenship 

Post Office Address 



Full name of seventh joint inventor 

— — ■* . , , 

Seventh Inventor's signature ^ Dale 

Residence "citizenship 

Post Office Address 



Full name of eighth joint inventor 

Eighth Inventor's signature DaTe~ 

Residence "cm>^hT7 

Post Office Address 



Full name of ninth joint inventor 

Ninth Inventor's signature Parte 

ResldenCe Citizenship 

Post Office Address 
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Any fee due as a result of this paper, not covered by an 
enclosed check, may be charged on Deposit Acct. No. 
08-1634. 
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W THE UNTIED STATES PATENT AND TRADEMARK OFFICE 



Inventor: Takeshi TOYOYAMA, et al. 

Serial No.: 

Filed: 

Title: POINTER PROCESSING APPARATUS POH TERMINATING 

PROCESS APPARATUS METHOD OF POH TERMINATING 
PROCESS AND POINTER POH TERMINATING PROCESS 
APPARATUS IN SDH TRANSMISSION SYSTEM 

Examiner: 
Group Art Unit: 

June 8, 2000 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

SUB-POWER OF ATTORNEY 

SIR: 

I, Samson Helfgott, attorney of record herein, do hereby grant a sub-power of attorney to Linda S. 



Chan, Reg. No. 42,400; Jacqueline M. Steady, Reg. No. 44,354; and, Harris A. Wolin, Reg. No. 39,432 to 




Reg. No. 23,072 
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